
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, D.C. 20460 

MEMORANDUM 

DA TE: l 6-NOV-2006 

Ui_,;.1 U! i- i'::::/1..l. HECORD 
HE/,LfH U+ECTS lll'✓ ISION 
SCIENTIHC DA.I A REVIEWS 

EPA SERIES 361 

OFFICE OF 
PREVf'Nl 'JON, PESTICIDES. AND 

rox1c SUBSTANCES 

SUBJECT Registration of Fludioxonil (Scholar sen,, EPA Registration #100-xxx) for 
Postharvest Use on Stone Fruit, Citrus Fruit, Pome Fruit, Kiwi, & Yam. 
MRID#s 46715501 thru -06. DP# 325160. PC Code 071503. Decision# 352160. 

FROM: ·=ieorge F. Kramer, Ph.D., Senior Chemist ~·.-:;;?'--~·'··---
Registration Action Branch 1 (RABl) '-" 
Health Effects Division (HED) (7509P) 

THROUGl ,1 .V. Shah, Ph.D., Branch Senior Scientist 
RAB 1/HED (7509P) 

TO: Lisa Jones/Mary Waller, RM 2 l 
·zeg-istration Division (ROi 17505P) 

Fludioxonil i: r, contact fungicide, which inhibits protein kinase, leading to reduced fungal 
growth and development. Tolerances are currently established for residues of fludioxonil, 4-(2,2-
di tluoro- J .:: •h~nzodioxol-4-yl)-lH-pyrrole-3-carbonitrile, in/on various plant commodities at 
levels ranging from 0.0!-500 ppm [40 CFR §180.516], including the citrus fruit crop group (10 
ppm). pomc fruits crop group (5.0 ppm), kiwi fruit (20 ppm), yam (8.0 ppm), and stone fruit crop 
group (5.0 ppn). Scholar TM 50 WP, a wettable powder consisting of 50% tludioxoni I is 
currently regi,;tered for postharvest use on kiwi, citrus fruit, pome fruit, and stone fruit. Syngenta 
is now proposing to register a I. 9 lblgal suspension-concentrate (SC) fommlation (Scholar SC™. 
EPA Registrntion # I 00-xxx) for postharvest use on these crops. 

CONCL USIONS/RECOMMENDA TIO NS 

As the formulation type had no consistent effect on fludioxonil residues, HED n,commends 
in favor of registration of the proposed SC formulation. The maximum observed residues 
in peaches (5.5 ppm) exceeds the established tolerance of 5.0 ppm for stone fruit HED thus 
recommends that RD requires the registrant to petition the Agency for an increased 
tolerance fo.- stone fruit. 
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DETAILED CONSIDERATIONS 

Propos":d t>,e: The currently registered uses Scholar TM 50 WP arc summarized in Table I. 

Table I. Cunentlv registered uses ScholarTM 50 WP 
Application Type 

Cron Rate # .r\nnlications Comments -·~ -

Stone Fruit High-Volume 0.25 to 0.5 lb ai I To treat 
Spray in 25-100 gallons 200,000lhs of 

of water apricots. 
nectarines, 
peaches, plums. or 
25,000 lbs. of 
cherries. 

Low-Volume 0.25 to 0.5 lb ai I To treat 
Spray in 7-25 gallons 200,000lbs of 

of \Vater apricots, 
nectarines, 
peaches, plu.ms. or 
25,000 lbs. of 
cherries. 

Dip 0.25 to 0.5 lb ai 1 Dip for -JO •ec. 
in 100 gallons 

of water 
---, -

Citrn~·, Fmit High-Volume 0.5 to 1.0 lb ai 2 
Spray in 25-100 gallons 

of water I 

Lmv-Volume 0.5 to 1.0 lb a, 2 To treat 
Spray in 7-25 gallons 250,000!bs or fruit 

of water 
Dip 0.5 to 1.0 lb ai 2 Dip for -JI! ,,ec. 

in I 00 gctllons 
of water -··-· -

Pome I·rmt High-Volume 0.25 to 0.5 lb ai 2 
Spray in 25-100 gallons 

of water 
Low-Volume 0.25 to 0.5 1b ai 2 To treat 

Spray in 7-25 gallons 200,000lbs or fruit 
of water 

Dip 0.25 to 0.5 lb ai 2 Dip for-311 sec. 
in 100 gallons 

of water ·-·-
Kiwi low-Volume 0.25 to 0.5 lb ai l To treat 

Spray in 7-25 gallons 200,000lbs of fruit 
of water 

Dip 0.25 to 0.5 lb ai 1 Dip for ~30 S,OC. 

in 100 gallons 
of water 

Yam Dip 0.25 to 0.5 lb ai l Dip for ~30 ~-cc. 
in I 00 gallons 

uf water 

Syngenta is now proposing to register Scholar SCTM (EPA Registration #100-xxx), a 1.9 lb/gal 
SC forrnula,ic:1, with the same pattern as ScholarTM 50 WP. 

Residue Dat:1.: Syngenta has submitted six volumes of residue data containing side-by-side trials 
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with the WP and SC formulations (MRID#s 46715501 thru -06). 

Orange and Urapefruit (MRlD# 46715501): 

TABLE 2. Summary of Residue Data from Post-harvest Grapefruit Trials with Fludioxonil (SC or WP). 

rreatment type PTl1 Total Residue Levels fnnmf 
Cummodity Rate : fo1mu\ation) (<lays) 

(lb ai) 1 n Min. Max. HAFT1 Median Mean Std. Dev. 

-Whole fruit Uio 
0 0.5 

-l 0.60 0.95 0.87 0.75 0 .. 76 0.15 
Pcck<l fruit ; 1.9 lbigal SC) -l <0.02 0.05 0.05 0.03 () 03 O.IP 
\\/hole fruit 

·- 1.nw volume 
-l 0.07 0.67 0.67 0.41 0.39 0.32 

Peeled fruit 0 0.5 -l <0.02 0.04 0.04 0.02 0.02 0.02 
Washe<l fruit 

, 1. 9 lb/gal SC) 
4 <0.02 0.38 0.32 0.13 iJ.16 0.18 

Whole fruit 
i)rench + LV 

4 0.14 0.34 0.30 0.25 IJ.25 0.08 
Peeled fruil 0 0.5 4 <0.02 0.03 0.02 0.01 IJ.02 0.01 
Washed fruit 

1 1.9 lb/gal SC) 
4 0.16 0.29 0.23 0.22 1).22 0.05 -

Whole fruit 
Drench+ LV 

4 0.17 0.59 0.53 0.33 0.36 0.21 
Peeled fruit 0 1.0 4 <0.02 0.03 0.03 0.02 IJ.02 0.QI 
Was;hcd fruit 

·- I . 9 lb/gal SC) 
4 0.13 0.43 0.43 0.29 il.28 0.17 

\Vhole fruit __ l_ow volume 4 0.05 0.92 0.91 0.49 0.49 0.49 
II I) 5 

Pt'.ele<l fruit , __ ·i(1%J WP) 4 <0.02 0.04 0.0-l 0.02 0.02 0.02 
Whole fruit 

·-- ; .u\.\· volume 
2 1.50 l.50 1.50 1.50 1.50 0.00 

Peelct.1 fruit ::=(:0-;1 \VP) 
I) 1.0 2 0.09 ll.09 0.09 0.09 0.09 0.00 

Washed fruit 2 0.52 0.58 0.55 0.55 0.55 0.04 
Apphcatr1111 r:H~::, are expressed m lb ail! 00 gallons tor d1p and drench type applications and m lb m/ 250.01.10 !b truit for the 
lmv--volune i LV) type application. 
The vali<l:1tcd ,nethod LOQ is 0.02 ppm for fludinxonil. For calculation of the median, mean ;rnd standard de\'iation, ½LOQ 
l(h)I ppn, 1 \\ . .1~. used for samples with residues <LOQ. 
PTl = Po-.t-m:atrncnt interval, HAFT=~ Highest-Average Field T'riai. 

TABLE 3 . Summary of Residue Data from Post-harvest Oran11:e Trials with Fludioxonil (SC or WP). .. 
Residue Levels (p))m)2 

I n.:atmcnt type PT!' Total 
Commodit~ Rate (formulation) (davs) 

(lb ai) 1 n ,VIin. Max. HAFT1 ~ledian M1~an Std. Dev. 

Whole fruit ---1 Dip 0 0.5 
4 0.70 I.IO 0.98 0.93 0.91 0.18 

Peeled fruit i I.') lb/gal SC) 4 IHJ5 ll.08 0.07 0.07 IJ.117 0.02 
Whok: fruit i 4 0.37 0.74 0.66 0.54 0.55 0.15 
Peeled fruit 

·-' L ·lw volume 
0 11.5 <0.02 0.07 0.06 0.03 0.04 0.03 , I.'> lb/gal SC) 4 

Washed fruit __ 4 O.o? 1.10 0.59 0.31 o.>s 0.45 1--·---
Whole fruit 4 0.32 0.53 0.46 0.36 o.~.9 0.10 
Peeled fmit 

Drench+ LV 
0 0.5 4 <0.02 0.05 0.05 0.03 0.03 0.02 

Washed fruit 
, ! .IJ lb/gal SC) 

4 0.13 0.21 0.20 0.17 0.17 0.03 
Whole fiuit 

·- Drench+ LV 
4 0.75 0.86 0.85 0.81 0.81 0.05 

Peeled fl11it . _ 
1 l.lJ lb/gal SC) 

0 I.II 4 ll.ll3 0.06 0.05 0.04 0.04 0.01 
\\/ashed fruit 4 0.16 0.47 0.43 0.29 0.30 0.15 
\-Vholc fruit · .•J\V volume 4 0.62 0.85 0.74 0.73 0.73 0.12 
Peeled fruit ; SO% WP) 

() IJ.5 
4 0.03 0.08 0.02 0.08 0.07 0.06 

Whok truit 
·- · .,iw volume 

2 0.90 1.00 0.95 0.95 0.95 0.07 
Peeled fruit 

, ~0% WP) 
I) 1.0 2 0.05 0.11 0.08 0.08 0.015 0.04 

Washed fruit 2 0.06 0.19 0.13 0.13 0.13 0.09 
Apphcat1l 1 fl 1-z-te~ are expressed m lh m/\ 00 gallons for dip and drench type applications and in lb ail 250,000 lb fruit for the 
low-volun1<: 1 LV) type application. 

The validue,, method LOQ is 0.02 ppm for tludioxonil. For calculation of the median, mean and standard (.eviation, 1/21,,0Q 
(0.0 I ppni l \>as used for samples with residues <LOQ. 
PTI """Pos -c,·,c:a1ment interval, HAFT--= Highest-Average Field Trial 
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Lemon {MRlD# 46715502): 

TABLE 4. Summarv of Residue Data from Lemon Post-harvest Trials with Fludioxonil (SC or WP). 

Tn CnmmoJity 
PTI3 Total Rate Residue Levels fnnm)2 

(days) (lb ai)1 
n Min. Max. HAFT' Median Mean Std. Dev. -SC Fruit 

0 0.5-0.6 4 0.80 1.20 I.IO 0.95 0.97 0.17 
Drench \Vashc,'. Fruit 4 0.40 0.87 0.85 0.71 ,:, 69 0.19 

SC 
Drench i Fn1 ,1 II l.lJ-1.o 6 J.()() 3.9() 3. ➔ 5 3.10 .2. 9.3 0.70 

LV- 1 

.,.,.. 
SC 

Drench ·· Frwt (I 1.0-1.1 4 1.20 1.30 1.30 1.30 1.28 0.05 
L v• 
SC Fruit 

0 0.5-1.0 
6 0.93 1.70 1.65 1.15 1.25 0.33 

LV VVa~,hc:J Fruit 6 0.04 0.58 0.54 0.39 0.36 0.20 
SC 

2 Drench Fruit 0 1.3-1.4 6 1.10 2.80 2.60 1.90 1.90 0.65 
+ LV 

WP FruiL 
0 0.5 

4 11.80 1.10 1.01 0.93 0.94 0.12 
Drench Wmhd Fruit 4 0.46 0.55 0.54 0.54 0.52 0.04 

WP 
Drend1 ?n;i 0 I 0-1.5 4 2.00 2.SO 2.25 2.10 :'.. 18 0.22 

LV-1 
•••OT-

WP 
Drcn,;h ' Fnii 0 1.0 4 1.30 1.70 1.65 1.55 1.53 0.17 

LV' 

Rates are c;-:pr..:~~-ed in lb ai/lOO gallons for the drench applications and in lb ai/250,000 fruit for the low-volume application. 
The LOQ i: ll 1)2 ppm. 
PT! = Post-:rc~r,mcnt interval, HAFT= Highc~t-Average Field Trial. 
Dn:nch app!ic1lion at 0.5-0.6 lb ai 1 100 gal followed immediately by J lov.-votum(;' application. 
Drcn-~h appl 1..::: .i irn1 at 0.5-0.6 lb aid 00 gal follo\,·ed by 14 day-; ofrcfrig,;:r:.11c:J c;tnrage and then a low-vulurn1.:: applica1:ion. 

Pome Fruit 1MRID# 46715503): 

TABLE 5. Summary of Residue Data from Post-harvest Pome Fruit Trials with Fludioxonil /SC or WP). 

(' OffiI!lt)di 0::,.· Appli..:.:,ti(Jn tfimnulation) PTI' Total Rate Residue Level~ (nnm)~ 
(days) (lb ai) 1 

Min. HAFT; 

Apple 

Pear 

n M,ec Median Mean 
Drench a;Jlication ISC) 0.25 8 0.26 1.60 1.17 0.72 0.81 
Low-1,:(}lume a'"''""iication fSC) 0.25 8 0.06 1.00 0.87 0.14 0.33 
Drench .,-- wash + low-volume 

0.50 s 0.-12 2.30 2.25 0.56 1.04 a"" ... lication (SC) 
0 

Drench 1- w::,sh + low-volume 
0.50 4 0.39 0.73 0.60 0.48 0.52 a,........,licatiun (WP) 

Low-vc)hmK application 
0.50 4 0.05 0.51 0.28 0.10 0. I 9 JWP) 

Drench d 1)ri!icationfsc) 0.25 8 0.02 1.20 0.65 0.45 0.50 
Low-volume a-~JicationfSC) 0.25 8 011 1.40 1.35 0.54 0.63 
Drench · 'Nash+ low~volurne 

0.50 annJicar.ic,n (SC) 8 0.39 2.90 1.80 0.9 I 1.23 
0 

Drench wash+ low-volume 
0.50 0.97 aonlication ( WP! 

.j 0.42 0.83 0.65 0.67 

Low-v,,lume application 
0.50 4 0.12 1.60 0.97 0.23 0.54 1WP) 

Rak:-; are l'.\.p1· ..:~:sed in lb ai/100 gallons for the drench applications and in lb ai/200,000 frnit for the low-vulurne 
applicatirn, 
The LOQ 1" 1\.02 ppm. 
PT! ·· Pos1-,1,::ttm~nt interval, HAfT ·°' Highcst-A\'erage Field Trial. 
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Std. Dev. 

0.46 
0.36 

0.80 

0.15 

0.22 

0.39 

0.53 

0.89 

0.23 

0.71 



Kiwi Fruit (lV(RID# 46715504): 

TABLE 6. Summarv of Residue Data from Post-harvest Kiwifruit Trials with Fludioxonil (SC or WP). 

Cornmndi1-y 
l'rcatment Total Rate PTI2 Residue Levels (nnm)3 

(frmnulation) [lb ai) 1 (days) n Min. Max. HAFT' Median Mean Std. Dev. 

Dip application 
0 . .25 0 4 2.50 5.10 5.00 3.75 3.78 1.42 

11.9 lb/gal SC) 30 4 ~.50 4.50 4.35 3.90 3.95 0.48 
l.tiw-volumc 
;1pplication 0.2) 0 4 1.40 4.20 3.50 2.40 2.60 1.21 

Whok fruit , I. 9 lb/oal SC) 

D:p application 
0.25 I) 4 0.67 4.20 3.-10 3.40 2.92 1.55 1'.lW¼ WP) 

Di :1 application 
0.50 

0 4 5.50 7.50 7.15 6.60 6.55 0.83 
i:l0°o WP) 30 4 3.70 8.00 6.70 6.00 5 ')3 Ui2 

Rates are cxr:rcsscd in lb ai/100 gallons for the dip application and in lb ai1200,000 fruit for the low-volume app!icatinn. 
Post-treatmcn interval; selet:ted samples were ref1igerat!?d f7°C) for 30 days prior to samplir,g. 
f he mdh•.)d LOQ is 0.02 ppm. 
HAFT= :--Ji;Jic-st-A\uage Field Tri,11. 

Stone Fmit I iVIRID# 46715505}: 

TABLE 7. Summarv of Residue Data from Post-harvest Stone Fruit Trials with Fludioxornil (SC or WP). -
PTI 1 Residue Levels , ........ mi 

Commodity i"·onnulation 
Total Rate .,_ ____ ~--- (days) (lb ai) 1 

n ~vf in. Max. HAFT3 Median tvtean Std: Dev. 
SC. Dli) 0.7 5 8 1.80 5.00 -l.80 2.50 J.00 1.27 

Pc~JCil 
SC L.-i\\-volumc 

0 0.25 8 0.77 2.90 2.75 1.00 l.50 0.85 
WP: l.11w-volume 0.25 -l 1.40 3.90 2.65 1.90 2.28 1.14 
WP: Low-volume 0.50 4 2.30 5.50 4.45 4.45 4.18 1.35 
SC Di:J 0.25 8 0.27 0.46 0.37 0.36 0.36 0.06 

Pl urn 
SC~ l1)\\-volume 

() 
0.25 8 0.13 0.66 0.55 0.3 I 0.32 0.17 

i \VI': l.ow-voiume 0.25 4 0.19 0.71 0.57 0.3 I 11.38 0.25 
, WF: l.ow-volumc 0.50 4 <0.02 1.30 1.30 0.85 ll.75 0.65 

R;ites arc ,..;xpressed in lb ai/100 gallons for the dip application and in lb ai: 200,000 fruit for the low-volume application. 
The rnethud LOQ is 0.02 ppm. For calculation of the median, mean and standard deviation, 1,,;_LOQ (0.01 ppm) was u~ed for 
s<1mples \\ lth residues <LOQ. 
PT!= Pm:t-tr,.·:itmcnt intervJ.I, HAFT= Highest-Avernge Field !"rial. 

Cherrv (MRID# 46715506): 

TABLE 8. Summary of Residue Data from Post-harvest Cherrv Trials with Fludioxonil /SC or WP). 
Tit# 

·~ ommodity 
PTI' 

(formulation) (days) ·,~--
'Vi "- Fruit 0 (1.9 !b/ga! SC1 
#3 

Fruit 0 ( 1. 9 lhh:al SC) 
.,,.,_, 

#4 
f-<uit 0 (50% WP) 

#5 
1·ru1t 0 (50'!~ \VP) 

P fl = Pos:-tn.::o.nnent interval. 
l'hc LO();-..: 1\02 ppm. 

Total Rate 
(lb ai/100 gal) 

0.25 

1.0 

0.25 

11.5 

:_L--\TT = '.-1,:,!11e:-;t-Averagc Field Trial. 

Residue Levels ( rmm )-

n \1in. Max. HAFT2 Median Mean 

8 0.62 1.20 1.20 0.96 0.98 

8 2.00 6.00 4.50 3.40 3.63 

4 0.75 1.00 0.98 0.97 0.92 

4 1.50 1.90 1.90 1.80 1.75 
: 
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Std. Dev. 

0.21 

1.27 

0.12 

0.17 



Conclusions. As the formulation type had no consistent effect on fludioxonil residues, HED 
recommends :n favor of the proposed SC formulation. The maximum observed residues in 
peaches (5.5 ppm) exceeds the established tolerance of 5.0 ppm for tree nuts. HED thus 
recommends :hat RD requires the registrant to petition the Agency for an increased tolerance for 
stone fruit 

cc: G. KrameriRABI) 
RD!: P V. Shah ( 11/15/06), RABI Chemists (I l/15/06) 
G.F. Kramer:S I 0781 :PY-S:(703)305-5079:7509P:RABI 
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Fludioxonil/071503/Syngenta Crop Protection 

----
D.\CO 7.4.1/7.4.2.'OPPTS 860.1500 OECD IIA 6 . .1.1, 6.3.2. 6.3.3 and ll!A 8.3.1, ~.3 :1. ~.3.3 
_Cmp Field Trial - Cherry (Post-han'est use) 

Primary Evaluator 

Approved by 

~&--
George F. Kramer, Ph.D., Senior Chemist 
Registration Action Branch (RAB 1) 
Health Effects Division (HED) (7509P) 

r 1 

P.V. Shah, Ph.D..'Branch S~nior Scientist 
RABI/RED (7509P) 

Date: 16-NOV-2006 

Date: 16-NOV-2006 

This DER w,1., ,,,iginally prepared under contract by Dynamac Corporation (1910 Sedwick Rd .. Building 100, 
Durham, NC 2·,·, 13; submitted 7/31/2006). The DER has been reviewed by HED and revised to reflect current 
Office of Pesr1c,le Programs (OPP) policiec<. 

STUDY REl'pRT: 

467 ! 5506. Ediger K. (2005) Fludioxonil-Magnitude of the Residues in or on Cherry Following 
Post-Harvc,t Applications. Lab Project Number: T006488-04. Unpublished study r,repared by 
Syngenta Crc.n Protection. 11'.' pages. 

EXEC\'.:TIVE SUM!MARY: 

Four post-1-i,u-vest trials using sweet and tart cherries were conducted in CA and NY during 2004. 
At each trial hJcation, cherries received a single, post-harvest dip application of fludioxonil, 
fom1ulated ,L a l .9 lb/gal suspension concentrate (SC) or a 50% wettable powder (WP). Each 
trial consisied ,.:fthree or five different treatments, including a control (Trt #1); a single dip 
application u,,.ng the SC formulation at 0.25 lb ai/100 gal with 300ppm of wax (Trt #2); a single 
dip applical1on using the SC formulation at 1.0 lb ai/100 gal with 1200 ppm of wax (Trt #3); a 
single dip app:ication using the WP formulation at 0.25 lb ai/100 gal with 300 ppm cf wax (Trt 
li4 ); and a single dip application using the WP formulation at 0.5 lb ai/100 gal with 600 ppm of 
wax (Trt #5 •· Following application, the fruit were allowed to dry, and duplicate treated samples 
were collect,Jd from each treatment and placed in frozen storage. In addition at two trial sites, 
cheITy sampks from Treatments #2 and #5 were gently washed prior to sampling and/or were 
refrigerated for approximately 5 or 10 days prior to sampling. Samples were stored frozen from 
collection to :,1alysis for up to 7.4 months, an interval supported by available storage stability 
data. 

The high-pert01mance liquid chromatography (HPLC)/ultraviolet (UV) method (Method AG-
597B) used to determine fludioxonil residues in/on cherries is the current tolerance enforcement 
method for pi:mts and was adequately validated in conjunction with the field sample analyses. 
For this method. residues are extracted with acetonitrile (AC:\f):water, filtered, concentrated, and 
partitioned into methyl tert-butyl ethyl (MTBE). Residues are then solvent exchanged into 
toluene and deaned up using silica and phenyl solid-phase extraction (SPE) cartridges. Purifi_ed 
residues are then analyzed by HP LC/UV using a normal-phase amino column with a mobile 
phase ofhexane:methanol:isopropyl alcohol. The validated limit of quantitation (LOQ) is 0.02 
ppm, and the I: mit of detection ( LOD) was estimated to be ~0.0 I ppm. 

DP# 325 !601MR:D No. 467155IJ6 Page 1 of8 



Fludioxonil/071503/Syngenta Crop Protection 
D.\CO 7.4.1/7.4.2/OPPTS 860.1500/OECD IIA 6.3.1, 6.3.1. 6.3.3 and llIA 8.3.L 8.3 :. 8.3.3 

____ Crop Field T1ial -· Cherry (Post-harvest use) 

Immediately rollowing a single post-harvest dip application of the SC f01mulation. residues in/on 
cherries were 0.62-1.2 ppm from Treatment #2 and 2.0-6.0 ppm from Treatment #3. Following 
the dip aprlicdtion of the WP. residues in/on cherries were 0.75-1.0 ppm from Treatment #4 and 
were 1.5-1 l) ppm from Treatment #5. Average residues were 0.98 and 3.63 ppm for Treatments 
#2 and #3, SC formulation) and 0.92 and 1.75 ppm for Treatments #4 and #5. A comparison of 
Treatment~. 1 ' and #4 indicates that residues in/on cherries were similar for the two formulations. 

Compariscn nfresidues in/on washed fruit vs. unwashed fruit indicates that residues were either 
slightly reduc;d or not affected by washing. Similarly refrigerated storage for intervals up to I 0 
days had ont·, a marginal effect on residue levels, with I 0-day samples showing a slight but 
insignificailt C'ecline in residues. 

STUDY/\VAlVER ACCEPTABILITYffiEFICIENCJES/CLARIFlCATIONS: 

Under the umditions and parameters used in the study, the post-harvest trial residue data on 
cherries are c:i1ssified as scientifically acceptable. The acceptability of this study for regulatory 
purposes is addressed in the forthcoming U.S. EPA Residue Chemistry Summary Dncument 
[DP# 325 I ,C'j. 

COMPLIAl\f:E: 

Signed and ,bted Good Laboratory Practice (GLP). Quality Assurance and Data Confidentiality 
statements w,:::e provided. The study author cited deviations from GLP compliance that included 
gross sample weight determinations and field history which were not collected according to GLP 
guidelines. ar:d application solution data were not generated as required in 40 CFR part 
160.1 13( a)I : I and (3 ). None of these deviations affect the acceptability of the study. 

A.. BACEGROUND INFOR..c'¥1ATION 

Fludioxonil i:; a contact fungicide, which inhibits protein kinase. leading to reduced fungal 
growth and development. Tolerances are currently established for residues offludioxonil, 4-
(2,2-difluorn-l ,3-benzodioxol-4-yl)-IH-pyrrole-3-carbonitrile, inion various plant commodities 
at levels ranging from 0.01-500 ppm [ 40 CFR ~ 180.516], including a 5 ppm tolerance for the 
stone fruit crop group. 

TABLE A.I. Fludioxonil Nomenclature. 
Compound 

----c:::: 

I CN 
/ ~ 

0 0...--1,-F+O 'o N F I 
H 

Common nam,~ Fludioxonil 
Comnanv exncrimental name CGA-173506 

DP# 325160/MRID No. 4671S506 Page 2 of 8 



F ludioxonil/071503/Syngenta Crop Protection 
!).,co 7.4.117.4.2/OPPTS 860.1500/OECD llA 6.3.1. 03.2, 6.3.3 and IIIA 8.3.1, 8.3.2. 8.3.3 
Crop Field Trial ·· Cherry (Post-harvest use) -----

T.-\BLEA.l. Fludioxonil Nomenclature. 
lUPAC nanh~ 4-(2,2-di fluoro-1,3-benzodioxol-4-yl )- / H-nvrrolc-3-(:arbonitri le 
CAS narn~ 4-(2,2-difluoro- l ,3-benzodioxol-4-vl)-J H-ovrrolc-3-carbonitrile 
CAS n.:gistrv number 131341-86-1 
End-use prot!1.1c15 (EP) Scholar'"' Fungicide(50% WP; EPA Reg. No. !00-969) 

- Scholar" Funeicide / 1.9 lb/eal SC; EPA Ree. No. 100-il##) .. 
TABLEA.2. Phvsicochemical Properties of Fludioxonil. 
Parameter Value Reference 

-=· 
Mcltinz noiw 199.8T Provided ·in this study 
oH 8-9 ra), 25 °C (l % aaueous Dispersion) 
Density 1.54 p/cm-' tvnical at 23 °C 
Water solubi !itv , 25 "C) 1.8 mgiL 
Solvenr snlu!-il:t · !'mg/L (~ 25 °C) Ethanol 44,000 

Acetone 190,000 
Toluene 2,700 
n-Ocranol 20,000 
n-Hexane 7.8 

\' apor pressure i_:!5 "C) 2.9 x 10-"' mm Hg 
Dissociation c.'dr;·:t;mt, pKa PKal <~() 

oK., ~ 14.1 
Ocwnoliwate1· partition coefficient, Log(K0 w) 4.12 ,a) 25 °C 
UV\ bible ah:,;o•°'J1ion spectrum 12,384 l!mol x cm @266 nm (neutral solution) 

12,327 lm10I x: cm@265 nm (acidic solutiun) 
11,790 1/mol x cm <il, 271 nm (basic solution) --- ... ~ 

B. m:x f'}:RIMENTAL DESIGN 

B.L Stud;, Site Information 

The untreated cherries used for post-harvest treatments were obtained from commercial or 
research ord1ards. As applications were made post-harvest at indoor facii.ities, variables such as 
soil type. Irngth of 6>rowing season and weather are not relevant to the cmTent study. 

Fludioxoni' ('.,C or WP) was applied to cherries as a single dip application (Table B. l. l), 
including a iinishing wax at 300-1200 ppm. For application, fruits were placed in a bucket or 
tray containing the application solution and were gently agitated in solution for approximately 
one minute 
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TABLE B.1.l. Study lise Pattern on Cherries: Post-harvest Application ofFludioxonil (SC or WP). ., 
Location Postharvcst Application 
(Ciry,Statc: '···c:n) Single Rate Total Rate 
Trial ID Method; Timino- Trt# Formulation I lb aid 00 oal) /lb ai/ 100 oal) 

Hudson, NY: :'.{Ji 4 " 1.9 lb/eal SC 0.25 0.2.5 
5295 Single dip po:-,t-harvest 3 1.9 lb/oal SC 1.0 ]_(I 

application 4 50%WP 0.25 0.2.5 
5 50%WP 0.5 o.s 

Hudson, NY: '2(1(4 Singk: dip post-harn:st 2 1.9 lb/2:al SC 0.25 0.2.5 
5296 application 3 ! .9 lb1eal SC 1.0 1.0 
Riverside. ('.'. 2 1.9 lb/ea! SC 0.28 0.2:i 
2004 Single dip post-harvest 3 1.9 lb/eal SC 1.3 1.3 
5297 app]iG.ttion 4 50%WP 0.25 0.25 

5 50%WP 0.5 0.5 
Visalia, CA: ::or-. Single dip post-harvest 2 1.9 lb/eal SC 0.25 0.25 
5298 appli..:ation 3 1.9 lb/oa! SC 1.0 1.0 

Additives 1 

wax 
Wax 
Wax 

Wax 
Wax 
Wax 
Wax 
Wax 

Wax 
Wax 
Wax 
Wax 

-Dec.co Pl\JP ,.ustr 2:i I Fm1shmg Wa~~ was added to the dtppmg solution at rates of 300 ppm (Trffis 2 and 3 ), 600 ppm (Tn# 
-1 ). and ! ::no .1prn (T rt# 3). 

B.2. Sarnple Handling and Preparation 

The fruit wa, allowed to dry after application, and then duplicate treated samples were collected 
from each treatment and placed in frozen storage on the day of treatment. After colkction, 
selected suh,imples from Treatments #2 and #5 at two trial sites were also washed by gently 
rubbing the E·Jit by hand under running water for -10 seconds. In addition, cherry ;1mples from 
Trealmenb "c and #5 were refrigerated (7 ± 8 °C) for approximately 5 or IO days prior to 
sampling i11, ,rder to examine residue decline under refrigerated conditions. All samples wert:'. 
shipped frozen lo Syngenta Corp Protection, Inc .. Greensboro, NC for sample preparation, where 
samples wc:·c stored at -20 "C. For analysis, the prepared samples were later shipped frozen to 
EN--CAS Lahlratories, Winston-Salem, 1\C, where samples were stored at -20 "C. 

B.3. An,1!ytical Methodology 

Cherry saffplcs were analyzed using HPLC/UV method (Method AG-597B), "Anal:,1ical 
Method for th,~ Determination of CGA-173506 in Crops by High Performance Liquid 
Chromatography Including Validation Data." This method is the current tolerance enforcement 
method for determining fludioxonil in plant commodities. 

For this metl·,,,d, residues arc extracted with ACN:water (90:10, v/v), filtered, and concentrated 
to remove the ACN. Residues were diluted with a saturated salt solution and partitioned into 
MTBE. Resicues were then solvent exchanged into toluene, diluted with hexane, arni cleaned up 
using a silica :, PE cartridge eluted with toluene:dichloromethane (I: I, v/v). Residues were next 
concentrated t,1 dryness, reconstituted in methanol:water, and further purified using a phenyl SPE 
cartridge elL,ted with acetone. Purified residues were concentrated, reconstituted in the HPLC 
mobile phase. hexane:methanol:isopropyl alcohol (90:6:6, v/v/v), and analyzed by !-!PLC/UV at 
268 nm using a normal phase amino column and external standards. The LOQ is 0.02 ppm, and 
the LOD w1s ,kfined as the lowest standard injected (1 ng), which is equivalent to ~·0.01 ppm 
based on p,:ak areas. 

DP# 325160 '\IR[D No. 46715506 Page 4 of8 



Fludioxonil/0715031S yngenta Crop Protection 
r-.,co 7.4.1/7.4.2/OPPTS 860. 1500/OECD IIA 6.3. l, 6.3.2, 6.3.3 and [IIA 8.3.1. 8.3.2. 8.3.3 

_____ Cr,ip Field Trial-- Cherry (Post-harvest use) 

In conjunctiu,, with the analysis of field trial samples, the above method was validated using 
control sar,ples of cherries fortified with fludioxonil at 0.01-10.0 ppm. 

C. RF.SUL TS AND DISCUSSION 

The number ,,f cherry post-harvest trials is adequate, and geographic representation of the field 
trial data i;, not relevant as the proposed use is for post-harvest application in fruit packing 
houses. A. total of four post-harvest trials were conducted in which cherries received a single 
post-harvest application offludioxonil, formulated as a 1.9 lb/gal SC or 50% WP. Each trial 
consisted (!1.ree or five different treatments, including a control (Trt #!); a single dip 
application using the SC formulation at 0.25 lb ai/l 00 gal with 300 ppm of wax (Trt #2): a single 
dip application using the SC formulation at 1.0 lb ai/100 gal with 1200 ppm of wax (Trt #3); a 
single dip application using the WP formulation at 0.25 lb ai/100 gal with 300 ppm of wax (Trt 
#4): and a ·,ingle dip application using the WP formulation at 0.5 lb ai/100 gal with 600 ppm of 
wax (Trt #Si following application the fruit were allowed to dry, and duplicate treated samples 
were co.ilectd from each treatment and placed in frozen storage. In addition at two i:rial sites. 
cherry sub,,a:nples from Trt #2 and #5 were gently washed prior to sampling and/or were 
refrigerated ,:,r approximately 5 or 10 days prior to sampling. 

The HPLC . -✓ method (Method AG-5978) nsed to determine fludioxonil residues in/on cherry 
samples wets ,:.dcquately validated in conjunction with the field sample analyses. ConcmTent 
method rem'< ,~ries from samples fortified at 0.02-10.0 ppm ranged from 68-109% and the overall 
average wu, :·i4 ic 12% (Table C.1 ). Apparent residues of fludioxonil were <LOQ in/on 11 
control sampks and 0.04 ppm in/on one control sample, The validated method LOQ is 0.02 ppm 
and the ,cstm1e1ted LOD is ~0.01 ppm. Adequate sample calculations and example 
chromato;;:-:1,c,•:, were provided. 

Cherry smnp1cc:; were stored for up to 7.4 months prior to extraction for analysis (Table C.2). 
Adequate storage stability data are available indicating that fludioxonil is stable at -20 °C for up 
to 28 months on grapes (D258870, W. Donovan, 12/20/99). These data will support the frozen 
storage inten als in the current trials. 

lmmediatei y folio wing a single post-harvest dip application of the SC formulation to cherries, 
residues were 0.62-1.2 ppm from the 0.25 lb ai/100 gal rate including wax at 300 ppm and were 
2.0-6.0 ppm from the 1.0 lb ai/100 gal rate with wax at 1200 ppm (Table C.3). Following the dip 
applirntion nfthe WP, residues in/on cherries were 0.75-1.0 ppm from th,~ 0.25 lb ai•l00 gal rate 
including wax at 300 ppm and were 1.5-1.9 ppm from the 0.5 lb ai/100 gal rate with wax at 600 
ppm. A verag,: residues were 0. 98 and 3 .63 ppm for Treatment #2 and #3 (SC formulation) and 
0.92 and 1. 75 ppm for Treatments #4 and #5 (WP formulation, Table C.4.1 ). A comparison of 
Treatments er, and #4 indicates that residues in/on cherries were similar for the two formulations. 

Comparisons nfresidues in/on washed fruit vs. unwashed fruit indicate that residues were either 
slightly reduced or not affected by washing. Similarly refrigerated storage for intervals up to 10 
days had oni\ a marginal effect on residue levels, with l 0-day samples showing a slight but 
insignificant decline in residues (Table C.4.2). 
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TABLE C.1. Summar of Concurrent Ylethod Recoveries of Fludioxonil from Cherries. 

Anal) te Matrix 
Spike level Sample size Recoveries Mean± std d~v 

(ppm) I 11) (%) ( o,,;J·I 
" .. 

0.02 I 73 I\A 

02 I 102 NA 
I.I) 3 109,83,85 92 ± 14 

Fludio:wni 1 Cherry 2.0 5 84,68, 88, 76. 84 80± 8 

5.0 I 80 NA 
10.0 I 74 NA .. 

Overall 12 68-109 84 ± 12 

-
TABLE C.2 Summar of Stora9"e Conditions. 

Adual Storage Duration Interval of Demonstrated 
Matrix StoraP-c T ,.;mncrature <°Cl tmonths) Stora2:e Stubility ( months) 1 ---Cherrit:s - '1() 4.7-7.4 2S 

D258870, V,,I Donovan. 1:2/20/99. 

·-~-··----,··-
TABLE C.3 .. Residue Data from Cherrv Post-harvest Trials with Fludioxonil (:SC or WP). 
Trial ID Total Rate 

Comrnodi[y 
PTli Fludioxonil 

(City, S1ate; 'r:t:a1 T ypeiVariety Fonnulation TRT# 
(lb ai/100 gal) (days) Residues (ppm}" -Hudsrm. NY; ~n1:i.i 0 0.86, 0.94 

.5295 Fruit 5 I.I, 1.2 
l. 9 lb/gal SC 0 0.25 10 0.88, 0.91 -

Washed Fruit 
0 0. 74, 0.68 

5 0.97, I.~ 
Tart/ I. 9 lb/val SC 3 I.I) Fruit 0 2.9, 2.9 

[1.-(ontmorcncy 50% V/P 4 li.25 F111it () 0.75, 0.98 
I) 1.5, 1.8 

Fruit 5 1.5, 1.7 
50'!/Q WP 5 0 . .:5 10 1.7. 1.6 

Washed Fruit 
0 0.80, 1.0 

5 0. 96, 1.6 
Hudson, I\ Y; ?01.l-l Tart/ l. 9 lb/rral SC 2 0.25 Frnit 0 0.62. 0.85 
5296 Montmorency I. 9 lb/ea I SC 3 1.0 Fruit 0 2.0. 2.7 

Riverside. CA 2P· "14 0 l.2, 1.2 
5297 Fruit 5 1.0. 1.0 

1.9 lb.,gal SC 2 0.28 10 0.85. 1.3 

Washed Frnit 
(I 0.84. I. I 

5 0.95. 0.98 

S\vccti Bing 
1.9 lb1gal SC 3 1.3 Fruit 0 4.1. 3.9 

50%WP 4 0.25 Frnit 0 1.0, 0.95 

0 1.8. 1.9 
fruit 5 1.4, 1.4 

50°111 WP 5 0.5 10 1.2, I. I 

Washed Fmit 
0 1.4. 1.3 
5 1.6. 1.3 

Visalia. CA: 21)0-1 
Sweet/ Brook 

1.9 lb/eal SC 2 0.25 Fruit 0 0.98. 1.2 
5298 1.9 lb/val SC 3 1.0 Fruit 0 6.0, 4.5 

Post-1:n:atmcnt ,amplmg rntcrval. 
Tl1e valid:u,:d method LOQ is 0.02 ppm. 
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_____ ( '.rop Field Trial -- Cherry (Post-harvest use) 

TABLE C.4 .. 1. S<1mmary of Residue Data from Post-harvest Cherrv Trials with Fludioxonil (SC or WP). 
Trt;. 

1-·;1mmodity PTI 1 Total Rmc Residue Levels (nnm) 1 

l fonnulation) (days) ( lb ail I 00 gal) n Min. Max. HAFT' Median Mean •-=~~- . 
#2 

Fruit 0 0.25 8 0.62 1.20 1.20 0.96 0.98 (1.9 \b/uaJ SC) 
-·· .;.:, 

"·' Fruit 0 1.0 8 2.00 6.00 5.25 3.40 3.63 ( 1.9 lb/"al SC) 
#4 

F'uit 0 0.25 4 0.75 1.00 0.98 0.97 0.92 (50% WP) .. 
#'' .) 

Fruit I) 0.5 -+ 1.50 1.90 1.90 1.80 175 (50'% WP) 
-; 

Post-tre:.11111c1 t interval. 
The LOO 1s C.02 ppm. 
HA_r";" = ! fi.~~hc-st-Avcragc Field Trial. 

TABLEC.4.2. S,m1mary of Residue Decline Data from Chen-ies Held in Refrigerated Storage (7 'C) after 
T n,atment with Fludioxonil (SC or WP) . .. 

PTI 1 Residue Levels r nnm) 1 Trt# 
'. ·l)nmodity Total Rate 

(formulation) (days) (lb ai/!00 gal) n Min. ;,1ax. HAFT' :Vlcdian Mean 
' ~c -· -

#2 
0 4 0.86 1.20 1.20 1.07 1.05 

( !. 9 lb/gal SCl 
:ruit 5 0.25 4 1.00 1.20 1.15 1.05 1.08 

10 4 0.85 1.30 1.08 0.90 0.99 ,,._., 

! #5 
() 4 1.50 I. 90 1.85 1.80 1.75 

I 50° 10 WP'1 i ,-'1uir 5 0.50 .j 1.40 1.70 1.60 1.45 1.50 
I 10 .j I. 10 1.70 l.65 140 l-10 -

Post-treaunu11 intervul. 
Iii..:: LOt) i, d.02 ppm. 
H .'-VT ! l!;)·c">t-Average Fic1d T1ia!. 

D. CONCLUSION 

Std. Dev. 

0.2 \ 

1.27 

0.12 

0.17 

Std. Dev. 

0.18 
0.10 
0.21 
0.17 
0.14 
0.29 

The cheITy pn,t-harvest trial data are adequate and will support the post-harvest use of the 1.9 
lbigal SC formulation as a single dip application at up to 1.0 lb ai/100 gal and the use of the WP 
fom1ulatio1t «t up to 0.5 lb ai/100 gal. Immediately following a single post-harvest dip 
appiication nf the SC formulation, residues in/on cherries were 0.62-1 .2 ppm from Treatment #2 
and 2.0-6.0 ppm from Treatment #3. Following the dip application of the WP, residues in/on 
cheITies \Vere 1).75-1.0 ppm from Treatment #4 and were 1.5-1.9 ppm from Treatrneflt #5. 
Average residues were 0.98 and 3.63 ppm for Treatments #2 and #3 (SC formulation) and 0.92 
and 1.75 ppm tor Treatments #4 and #5. The data will also support the inclusion of a 
comn1e:rcial fimshing wax in the treatment solution. 
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_____ !~rnp Field Trial -· Orange and Grapefruit (Post-harvest use). 

Primary FvaluatOl' ~;:;JP.., "5::J'• ' Date: 16-NOV-2006 

George F. Kramer, Ph.D., Senior Chemist 
Registration Action Branch (RAB 1) 
Health Effects Division (HED) (7509P) 

Approved by Date: 16-NOV-2006 

P.V. Shah, Ph.D., Branch Senior Scientist 
RAB!/HED (7509P) 

This DFR w,i,; y·iginally prepared under contract by Dynamac Corporation ( 1910 Sedwick Rd., Building 100, 
Durham, NC , ... , 13; submitted 7!31/2006). The DER has been reviewed by HED and revised to reflect current 
Offiu: cf Pe:-;ucidc Programs (OPP) policies. 

STUDY REPORT: 

46715501 Ediger K. (2005) Fludioxonil-Magnitude of Residues in or on Oranges and 
Grapefruit Foilowing Post-Harvest Applications. Lab Project Numbers: T002040-0'.J. 
Unpublished •:tudy prepared by Syngenta Crop Protection. 177 pages. 

!EXECUTIVE SUMMARY: 

Four post-l«u-,est trials were conducted on oranges (2 trials) and grapefruit (2 trials) in CA and 
TX during :Pll4. At each location, oranges or grapefiuit received one or two post-harvest 
application, .,ffludioxonil, formulated as a 1.9 lb/gal suspension concentrate (SC) or a 50% 
wettable pc wdcr (WP). Each trial consisted of six or seven difforent treatments. including a 
control (Tn r: ): a single application of the SC formulation as a dip at 0.5 lb ai/100 gal (Trt #2) 
or low·•volurn,: application at 0.5 lb ai/250,000 fruit (Trt #3); combined applications using the SC 
as a drench at 0.25 or 0.5 lb ai/100 gal followed immediately by a low-volume application at 
0.25 or 0.5 lb ai/250,000 lb fiuit, for total rates of0.5 and 1.0 lb ai (Trts #4 and #5): and a single 
application <1fthe WP formulation as a low-volume application at 0.5 or 1.0 lb ai/250,000 fruit 
{Trts #6 an,J rl7). Each treatment included the use ofa commercial finishing wax at n rate of25 
lbs/250,000 lb fruit. Following application, fruits were allowed to dry, and duplicate treated 
samples were collected from each treatment on the day of application and placed in frozen 
storage. In addition, selected orange samples from Treatments 2, 4 and 5 were refrigerated for 
approximate! y 7 or l 4 days prior to sampling to examine residue decline during refrigerated 
storage. Subs.1mplcs of washed fruit or peeled fruit were also collected from selected treatments. 
San1ples w<:rc stored frozen from collection to analysis for up to 2.3 months, an interval 
supported bv available storage stability data. 

The high-p:t·:,irmanee liquid chromatography (HPLC)/ult:raviolet (UV) method (Method AG-
597B) used tn determine fludioxonil residues in/on oranges and grapefruits is the current 
tolerance enforcement method for plants and was adequately validated in conjunction with the 
field sample analyses. For this method, residues are extracted with acetonitrile (ACN):water, 
filtered, concentrated, and partitioned into methyl tert-butyl ethyl (MTBE). Residues are then 
solvent exchanged into toluene and cleaned up using silica and phenyl solid-phase extraction 
(SPE) cartrLdges. Purified residues are then analyzed by HPLC/L'V using a normal-phase amino 
column with :1 mobile phase of hexane:methanol:isopropyl alcohol. The validated limit of 
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quantitation ,_ LOQ) is 0.02 ppm, and the limit •Jf detection (LOD) was estimated to lbe -0.<ll 
ppm. based un the lowest standard injected. 

Following po-.t-harvest application(s) of the SC formulation at a total rate of0.5 lb ai, residues 
in/on whok oranges were highest for the dip application (0. 70-l. JO ppm; ave. 0.91 ppm), and 
were progressively less for the single low-volume application (0.37-0.74 ppm; ave. 0.55 ppm) 
and the combined drench and low-volume application (0.32-0.53 ppm; ave. 0.39 ppm). Residues 
in/on oranges following the combined application were higher at the LO lb ai rate (0.75-0.86 
ppm) than at 1.1.S lb ai rate, but the combined application at 1.0 lb ai still had lower residues than 
the dip trcatn1cat at 0.5 lb ai:J 00 gal. Following the low-volume application of the V./P 
formulation. r-;:sidues in/on oranges were 0.62-0.85 ppm for the 0.5 lb ai rate and 0.90-1.0 ppm 
for the 1.0 'b ai rate. with average residues of 0. 73 and 0.95 ppm, respectively. Comparing the 
low-volum,, 11pplication at the 0.5 lb ai rate for the two formulations. residues were slightly 
higher for t:,e WP fmmulation than for the SC formulation. 

Residues lc"::is in/on whole grapefruit for the different treatments showed the same relative 
distribution :,[··residues as observed in oranges. For the SC formulation at the 0.5 lb ai rate .. 
residues in;:,n whole grapefruit were highest for the dip application (0.60--0.95 ppm; .1vc. 0.76 
ppm), and k,\1tr for the single low-volume application (0.07-0.67 ppm; ave. 0.39 ppm) and the 
combined dn;n,;h and low-volume application (0.14-0.34 ppm; ave. 0.25 ppm). For the 
combined ,:1u1ch and low-volume application, residues in/on whole grapefruit were higher at the 
1.0 lb ai rate I :J 17-0.59 ppm) than at 0.5 lb ai rate, but were still lower than for the clip treatment 
at 0 .. 5 lb ai, I i:i) gal. Following the low-volume application of the WP fonnulation, residues in/on 
whole grapdr111t were 0.05-0.92 ppm for the 0.5 lb ai rate and 1.50 ppm for the 1.0 lb ai rate, 
with average residues of 0.49 and 1.50 ppm, respectively. Comparing the low-volume 
application a: the 0.5 lb ai rate for the two formulations, residues were slightly higher for the WP 
fonnulatio• than for the SC formulation. 

Washing or r<ding of treated fruits had a similar effect on residues levels for both oranges and 
grapefruit from each type of treatment. Washing reduced residues in/on oranges and grapefruit 
by 12-86% .. and peeling reduced residue levels by 92-96%. In addition, short-term refrigeration 
(7 °C) oftn:ated fruit for up to -14 days had essentially no effect on residues levels in/on whole 
oranges. 

STUDY/VVAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS: 

Under the conditions and parameters used in the study, the orange and grapefruit post-harvest 
trial residue data are classified as scientifically acceptable. The acceptability of this study for 
regulatory purposes is addressed in the forthcoming U.S. EPA Residue Chemistry Summary 
Document !Di';/ 325160J. 

COMPLIANCE: 

Signed and dmed Good Laboratory Practice (GLPJ, Quality Assurance and Data Confidentiality 
statements were provided. The study author cited deviations from GLP compliance that included 
gross sample: wc:ight determinations and field history which were not collected according to GLP 
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guidelines, ami application solution data were not generated as required in 40 CFR part 
160.1 l 3( a)( I ) and (3 ). Solution generation for trial 5275 used the incorrect stock solution of the 
SC formulatton and resulted in application rates 11.09% higher than targeted. The author 
acknowledge:: that this could result in potentially higher residues. but this was not considered 
significant\\ hm accounting for overall experimental error. 

A. lB.c\,CKGROUND INFORMATION 

Fludiox"ni i , a contact fungicide, which inhibits protein kinase, leading to reduced fungal 
growth anc dc,velopment. Tolerances are currently established for residues offludioxonil, 4-
(2,2-difluoro 1,3-benzodioxol-4-yl)-IH-pyrrole-3-carbonitrile, in/on various plant commodities 
at levels ranging from 0.01-500 ppm (40 CFR § 180.516], including a 10 ppm tolerance for the 
citrus fruit c!'l,p group. 

TABLE A.L Fludioxonil Nomenclature. -·-···· 
Compnund 9 rn /D 0 -

F+O 0....-- 1\i./ ::::o 
F I 

H 

Common name Fludioxonil 
C omnany cxperiincntal name CGA-173506 
IUPAC name 4-(2,2-diflUl)ro-1.3-benzodioxol-4-yl)-l H-pyrrole-3-carbonitriie 
CAS name 4-(2.2-ditluoro- l ,3-benzodioxol-4-vl)-/ H-ovrrolc-3-carbonitrile 
C AS rc_gistry number 131341-86-1 
End-use proUuct~ (EP) Scholar" Fungicide (50% WP; EPA Reg. No. I 00-969) 

Scholar'" Fungicide (1.9 lb/gal SC; EPA Ree. 'so. IIJO--) -TABLEA.2. Phvsicochemical Properties of Fludioxonil. 
Parameter Value Reference -Melting poim 199.8 °C Provided in this study 
pH 8-9 (jjJ 25 °C (I% aqueous Disoersion) 
Densitv 1.54 g/cnY typical at 23 °C 
\Vater so!ubilit\ (25 °C) 1.8 mg/L 
Solvent snluhilit:: (mg/L '(:(? 25 °C) Ethanol 4.\,000 

Acetone 190,000 
T olucne 2,700 
n-Octanol 20.000 
n-Hexane 7.8 

Vaoor oressure t::5 °C) 2.9 x 10-') mm Hg 
Dissociation ,~\m,tant. pKa pl<,, <O 

0Ka2-14.l 
Octanol/water partition coefficient, Log(Kow) 4.12@,25"C 
UV/visible absorption spectrum 12,3841/mol x cm @266 nm (neutral solution) 

12,327 1/mol x cm @265 nm (acidic solution) 

- 11,790 I/mo\ x cm (W, 271 nm (basic solution) 
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Fiucioxonil/071503:'Syngenta Crop Protection 
D \CO 7.4.1/7.4.2/OPPTS 860.1500/OECD IIA 6.3.1, 6.3.2, 6.3.3 and IIIA 8.3.1, 8 3.2. 8.3.3 
··rnr Field Trial-Orange and Grapefruit (Post-harvest use). 

B. EXPERIMENT AL DESIGN 

8.1. Stud, Site Info~mation 

The untreated orange and grapefruit samples used for post-harvest treatments were obtained from 
commercial .,r research orchards. As applications were made post-harvest at indoor facilities, 
variables s,Jct1 as soil type, length of growing season and weather are not relevant to the cun-ent 
study. 

Fludioxoni i 1: :,C or WP) was applied to oranges and grapefiuits as dip, drench or low-volume 
application,, (Table B.1.1 ). For the dip applications, fiuits were placed in a bucket or tray 
containing the application solution and were gently agitated in solution for approximately one 
minute. F, r ,.rench applications, the application solution was poured over the fruit. Low­
volume apnilc:ations were made by sending fruit through a packing line equipped with 
controlled-c11'(1plet applicators, brushes, belts. rollers, wig-wag or dribble applicators. For the 
two trnatm,nts (Trt#s 4 and 5) which included two applications, the drench and low--volume 
apphcatior., '1ere made sequentially on the same day. 

·-
TABLE 8.l !. Study Use Pattern on Orange and Grapefruit: Post-harvest (PH) Application of Fludioxonil 

(SC or WP). ----
Loc:ition Post-harvest Applications 
(City. S1ate; 'i '•;_. ( I Application Singk Rates Total rate 
Trial ID Trt # Method; Timing1 Formulation TYTIC 1lb ail' tlb ai)2 Additives3 

-•--£- -· ''''" 
Oran2e .. 

Parlier. -~.:\. ~'. ',{) __ :_ 2 One PH anolication 1.9 lb/eal SC Din 05 IJ.5 Wax 
.5.~75 3 One PH annlication I. 9 lb/gal SC lo\\· Volume 0.5 0.5 Wax 

4 Two PH applications I. 9 lb/gal SC Drench -'· LV 0.25 + 0.25 11.5 Wax 4 

5 Two PH applications I. 9 lb/gal FC Drench -r LV 0.5 + 0.5 1.0 Wax"" 
6 One PH annlication 50%WP Low Volume 0.5 0.5 Wax 
7 One PH annlication 50%WP Low Volume 1.0 1.0 Wax 

Visalia. CA, ::'l'i(1.! 2 One PH annlication I. 9 lb/eal SC Din 0.5 0.5 Wax 
5:276 3 One PH annlication I. 9 lb/gal SC Low Volume 0.5 IJ.5 Wax 

4 Two PH annlications I .9 lb/gal SC Drench+ LV 0.25 + 0.25 IJ.5 Wax" 

5 Two PH annlications 1.9 lb/,al SC Drench+ LV 0.5 + 0.5 1.0 Wax'' 

6 One PH annlication 50%WP Low Volume 0.5 0.5 -Wax 
... -
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Fludioxonil/071503/Syngenta Crop Protection 
JJ ,co 74.117.4.2/OPPTS 860.1500/OECD llA 6.3.1, 6.3.2, 6.3.3 and IIIA 8.3.1, 8.3.2. 8.3.3 
Crop Field Trial - Orange and Grapefruit (Post-harvest use). 

TABLE B.l : Study t:se Pattern on Orange and Grapefruit: Post-harvest (PH) Application Hf Fludioxonil 
(SC or WP). 

--"--
Locmion Post-harvest Applications 
( City. Stat~; '1 l:;1;; Applicati<m Single Rates To!tal rate 
Trial ID Trt ~ \'lethnd; Timing 1 Formulation Tvne (lb ai) 2 (lb ai)' Additives3 

~"'··~-
Grapefruit 

Visalia, CA 2'\IJ_c 2 One PH annlication I. 9 lb/ea! SC Dio 0.5 IJ.5 Wax 
5277 3 One PH ann!ication 1.9 lb/eal SC Low Volume 0.5 0.5 Wax 

4 Two PH .:innlications 1.9 lb/gal SC Drench+ LV 0.25 + 0.25 0.5 Wax4 

5 Two PH annlications 1.9 lb/gal SC Drench+ LV 0.5 + 0.5 1.0 Wax4 

6 One PH ann}ication 50%WP Low Volume 0.5 0.5 Wax 

7 One PH annlication 50%WP Low Volume l.O 1.0 Wax 

Men.:~dcs. T\ 2• '()...: 2 One PH annlication I. 9 lbl gal SC Dip 0.5 0.5 Wax 
527X 3 One PH annlication 1. 9 lbil•al SC Low Volume 0.5 0.5 Wax 

4 Two PH annlications 1.9 lb/gal SC Drench+ LV 0.25 + 0.25 0.5 Wax .. 

5 Two PH annlications 1.9 lb/gal SC Drench+ LV 0.5 + 0.5 1.0 Wax4 

6 One PH annlication 50'% WP LO\\. Volume 0.5 0.5 Wax --
for treatn ,t.·r i'-'' ·Jsmg two applications. the drench and low-volume ( LV) applications were made sequentially on the same 
lLly, 
R,1tcs for ,111, rnd drench applications are expressed in lb ai/1 ()() galhm:-.. ,rnd thi.: rates for the LV applications arc expressed 
in !b ai/2.)(J_r 100 lb fruit. 
Deccc Lu:·>tT :· inishing Wax \Vas applied at a rat~ of 25 lbs:".250.000 lb fruit. 
W,1:-: wa~. 1,.ki.:d only to the second applicaticin. 

B.2.. Samide Handling and Preparation 

After appli,:T;un(s), the fruit were allowed to dry and then duplicate treated samples were 
collected fr::c: ·each treatment and placed in frozen storage on the day of treatment. After 
collection, ;-:',:ctcd subsamples were also peeled or washed by gently rubbing the fruit by hand 
under runn :n cc water for -10 seconds. For peeled samples, whole fruit we:re frozen and later 
peeled at S m.,,ecnta. 

In addition. sdccted orange samples from Treatments :?., 4 and 5 were refrigerated (7 ± 8 °C) for 
approximatd·, 7 or 15 days prior to sampling in order to examine residue decline under normal 
refrigeration ,~onditions. All samples were shipped frozen to Syngenta Corp Protection, Inc., 
Grecnsborc, ·., C for sample preparation, where samples were stored at -20 °C. For analysis, the 
prepared sarnr!es were later shipped frozen to EN-CAS Laboratories, Winston-Salem, NC, 
where s::nnpk•.•; were stored at -20 °C. 

B.3.. Ana,ytkal Methodology 

Orange and g,·apefruit samples were analyzed using HP LC/UV method (Method AG--597B ), 
"Analytical \lethod for the Determination of CGA-173506 in Crops by High Performance 
Liquid Chronntography Including Validation Data." This method is the current tolerance 
cnforcemer( method for determining fludioxonil in plant commodities. 

For this meth,1d, residues are extracted with ACN:water (90: I 0, viv), filtered, and concentrated 
to remove thtc ACN. Residues were diluted with a saturated salt solution and partitioned into 
MTBE. Residues were then solvent exchanged into toluene, diluted with hexane, and cleaned up 
using a silica SPE cartridge eluted with toluene:dichloromethane ( l: I, v/v). Residues were next 
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Fi udioxonil/071503/Syngenta Crop Protection 
DAO) 7.4.L7.4.2 OPPTS 860.15001OECD IIA 6 3.1_. 6.3.2, 6.3.3 and IIIA 8.3.L 8.3 . .2. 8.3.3 
Crop field Trial - Orange and Grapefruit (Post-harvest use). 

concentrated w dryness, reconstituted in methanol:water, and further purified using a phenyl SPE 
cartridge eluted with acetone. Purified residues were concentrated, reconstituted in the HPLC 
mobile phase. hexane:methanol:isopropyl alcohol (90:6:6. viv/v), and analyzed by HP LC/UV at 
268 nm using a no1mal-phase amino column and external standards. The LOQ is 0.02 ppm. and 
the LOD was defined as the lowest standard injected ( l ng). which is equivalent to --0.0 I ppm 
based on peak areas, 

In conjunction with the analysis of trial samples, the above method was validated using control 
samples of ,mmges and grapefruit fortified with fludioxonil at 0.02-2.0 ppm. 

C. RESULTS AND DISCUSSION 

Tite number A" orange and grapefruit post-harvest trials is adequate, and geographic 
representation of the trial data is not relevant as the proposed use is for post-harvest application 
in fruit packing houses. A total of four post-harvest trials were conducted in which oranges (L 

trials) and g'"JDefruits (2 trials) received one or two post-harvest applications offludi,Jxonil, 
formulated a:; a 1.9 lb/gal SC or 50% WP. Each trial consisted of six or seven different post­
han1est treatments. including the control (Trt #1 ). The Treatment 2 was a single dip application 
using the s·:.' fonnulation at 0.5 lb ai/100 gal, and Treatment 3 was a single low-volume 
application us:ng the SC fonnulation at 0.5 lb ai/250,000 lb fruit. Treatment 4 used the SC 
fom1Ulation a., a drench at 0.25 lb ai/100 gal followed immediately by a low-volume application 
at 0 .. 25 lb ,u 2:,0,000 lb fruit. Treatment 5 was identical to Treatment 4, but applications were 
made at 0.5 lb ai/100 gal and 0.5 lb ai/250,000 fruit. Treatments 6 and 7 used the WP 
fomrnL1tior: "·' 11 single low-volume application at 0.5 or 1.0 lb ai/250,000 fruit, rcspectiveiy. 

Fellowing apr,I1cation the fmit were allowed to dry, and duplicate treated samples were collected 
from each t:·eatment and placed in frozen storage. In addition, selected orange samples from 
Treatments 2. 4 and 5 were refrigerated for approximately 7 or 15 days prior to sampling to 
examine re:;1dm; decline during refrigerated storage. Subsamples of washed fruit or peeled fruit 
were also c,1llected from each treatment. 

The HPLC1 UV method (Method AG-597B) used to determine fludioxonil residues in/on orange 
and grapefruit samples was adequately validated in conjunction with the field sample analyses. 
Method validation recoveries averaged 98 and 89% at fortifications of 0.02 and 0.2 ppm, 
respectively, and concurrent method recoveries averaged 81-92% at fortifications of0.02-2.0 
ppm (Table C. I). Apparent residues of fludioxonil was <LOQ in/on all control samples. The 
validated method LOQ is 0.02 ppm and the estimated LOD is -0.01 ppm. Adequate sample 
calculation;, and example chromatograms were provided. 

Citrus fruit samples were stored for up to 2.3 months prior to extraction for analysis (Table C.2.). 
The study authors cited storage stability data indicating that fludioxonil is stable at -20 °C for at 
least 13.8 months in whole citrus fruit and 9.4 months in citrus juice. These data wilI support the 
frozen :;tornge intervals in the cmTent trials. 
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F ltidioxonil/071503/Syngenta Crop Protection 
D \CO 7.4.1/7.4.2/OPPTS 860.1500/OECD lL, 63.1. 6.3.2. 6.3.3 and IIIA 11.3.1. 8.3.:2 8.3.3 
Crop Field Trial•-- Orange and Grapefruit (Post-han,rest use). 

Following post-harvest application(s) of the SC formulation oft1udioxonil to oranges at a total 
rate of0.5 lb ,1i (Table C.3), residues in/on whole fruit were highest for the dip application (0.70-
1 .. 10 ppm). and were progressively less for the single low-volume application (0.37-0. 74 ppm) 
and the comb·ned drench and low-volume application (0.32-0.53 ppm). Average fludioxonil 
residues w,~re 0.91 ppm for the dip application, 0.55 ppm for the low-volume application. and 
0.39 ppm for the combined drench and low-volume applications (Table C.4.1). For the 
combined drench and low-volume application of the SC, residues in/on whole fruit 1,vere higher 
at the l .O lh ,u rate (0.75-0.86 ppm) than at 0.5 lb ai rate. but the combined application at 1.0 lb 
ai still had lower residues than the dip treatment at 0.5 lb ai. Following the low-volume 
applicatior c.t the WP formulation to oranges, residues in/on whole fruit were 0.62-C.85 ppm for 
the 0.5 lb"' :ale and 0.90-1.0 ppm for the 1.0 lb ai rate, with average residues of0.73 and 0.95 
ppm. respedi-A:ly. Comparing the low-volume application at the 0.5 lb ai rate for the two 
fonnulatior:s. residues were slightly higher for the WP formulation than for the SC formulation. 

Rc:sidues k·i:.:ls in/on whole grapefruit for the different treatments showed the same relative 
distribution c<' ,·esidues as observed in oranges. For the SC formulation at the 0.5 lb ai rate, 
residues in,,,: ·Nbole fruit were highest for the dip application (0.60-0.95 ppm), and lower for the 
single low- 1 -., ume application (0.07-0.67 ppm) and the combined drench and low-volume 
applicatwn , ',. • 4-0.34 ppm). Average residues were 0. 76 ppm for the dip application. 0.39 ppm 
for the 1,rn· ·,, !.umc application. and 0.25 ppm fi:ir the combined drench and low-volume 
applications IT8ble C.4.2). For the combined drench and low-volume application of the SC. 
residues i;1,on whole grapefruit were higher at the 1.0 lb ai rate (0.17-0.59 ppm) than at 0.5 lb ai 
rntc. but th,:, .,11bined application at 1.0 lb ai still had lower residues than the dip treatment at 
0.5 lb ai. Foilcwing the low-volume application of the WP fomtulation, residues in1011 whole 
grapefruit 1.vc,: 0.05-0.92 ppm for the 0.5 lb ai rate and 1.50 ppm for the 1.0 lb ai rate, with 
average re,id uc,s of 0.49 and 1.50 ppm, respectively. Comparing the low--volume application at 
the 0.5 lb ,,: r.tc for the two fonnulations. residues were slightly higher for the WP formulntion 
than for th,. SC formulation. 

Washing er peeling of treated fruits had a similar effect on residues levels for both oranges and 
grapefruit fron1 each type of treatment. Washing reduced residues by 18-86% for treated oranges 
and 12-63°,o for treated grapefruit. Peeling reduced residue levels by 92-96% for both oranges 
and 6,rapefrwts. to levels of<0.02-0.11 ppm. 

Refrigerakd storage up to ~14 days had essentially no effect on residues levels in/on whole 
oranges (Tab he C.4.3). Following application(s) of the SC formulation to oranges at rates 
totaling O.S lh ai. average residues at 0, -7 and~ 14 days post-treatment were respectively 0.55, 
0.53 and 0., :; ppm for the clip application, 0.39, 0.43, and 0.45 ppm for the low-volume 
application. and 0.81. 0.62. and 0.52 ppm for the combined drench and low-volume application. 
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_____ Crnp field Trial - Orange and Grapefruit (Post-harvest use). 

TABLE C. I. Summar 'of Method Recoveries of Fludioxonil from OraoP-e and Granefruit. 

AnJl;-te i Matrix 
Spike level Sample size Recove1ies Mean :t ~td dev 

(nnm) (n) 

Method Validation 

Fludioxond 
Whole 0.02 2 

Oranges 0.20 2 
Concurrent . 

0.02 .j 

0.2 -l 

Fludioxoni! 
Orange and 

0.5 2 C:irnpefruit2 

10 -l 

I 2.0 2 . . . . . Standard , k'.\'Jat1ons were only calculated for fort1/icattons with ->:, samples . 
Sampic.s i:11:iu.led whole fruit. peeled fruit and washc-xl whole fruit. 

- .... 

TABLE C.:: Sammarv of Storal!e Conditions. 
?O,<~ 

(%) (%)] 

; .· . 
98.98 I 98 
90,87 89 

.· 

103,96, 74,93 92 .._ 12 

7S, 81, 105, 91 89 ± 12 

77, 8-l Isl 
70, 97, 92, 92 88 ± 12 

93,89 91 

Actual Storage Duration l11tcrval of Demonstrn.ted 
\fatnx Storage Temnerature {cCI /m0nths) Storage Stabilitv (months) 1 

~-'·'' 
Citrus fruit -20 0.7-7.3 I 3 8 . 

._'.._ < MR!D461() ~Ii[ 

TABLE C.3 Residue Data from Citrus Post-harvest Trials with Fludioxonil (SC or WP). 
Trial ID Type Total Rate Post-treatment Fludioxonil 
(City, St~1tc: Y ..:ar) \ Variety) Trt;;c Formulation (lb ai) 1 Commodity Interval (days) Residues (ppmf --· Parlic:". CA: ~j ,,) • .J, Orange 

2 1.9 lh:gal SC 0.5 Whole fruit () 0.70. l.O 
5275 (Valencia) Peeled fruit II (1.05. 0.08 

II 0 58. 0. 74 
Whole fruit 6 0.62. 0.63 

3 1.9 lbiga! SC 0.5 14 0.63. 0.83 

Peeled fruit I) 0.05. 0.07 

~----~=~ ·"-·~'-
Washed fruit I) I. I. 0.07 

==-~·•· -~ .. ~~ 
() 0.38, 0.53 

Whok fruit 6 0.45, 0.58 
.j 1.9 !b1g::il SC 0.5 14 0.44, 0.60 

Peeled fruit 0 0.04, 0.05 

\Vashed fruit 0 0. 16, 0. 13 

II 0.84, 0.86 
\\'hole ti:11it 6 0.68, 0. 71 

5 1.9 lbig:al SC 1.0 14 0.63, 0.211 

Peeled fruit 0 0.04. 0.06 

Washed fruit 0 0.19. 0.16 

6 50~-f, WP 0.5 
Whole fruit II 0.63, 0.85 

Peeled fruit 0 0.03, 0.07 

Whole fruit II l.O, 0.90 
7 soo,-~ WP 1.0 Peeled fruit 0 0.05, 0.11 

\\-
1ashcd fruit ·--- 0 0.06, 0. 19 
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_____ Crop Field Trial - Orange and Grapefruit (Post-harvest use). 

TABLE C.J. Residue Data from Citrus Post-harvest Trials with Fludioxonil /SC or WP), 
Trial ID Type Total Rate Post-treatment Fludioxonil 
(City. State; l: cor, (Variety) Trt# Fomrnlation (lb ai )1 Commodity Interval (days) R,~sidues (ppm/ 

Visalia. CA:;mu Orange 
2 1.9 lb-gal SC IJ.5 Whole fruit 0 0.85, 1.1 

5.271') (Valencia) Peeled fruit I) 0.08, 0.06 

0 0.37, 0.50 
Whole fruit 8 0.35, 0.50 

' 1.9 Jb.,gal SC 0.5 15 0.46, 0.51 

Peeled fruit 0 '.0.02, <0.02 

Washed fruit 0 0.27, 0.35 

0 0.32, 0.33 
Whole fruit 8 0.34, 0.33 

4 1.9 \b/gal SC 0.5 15 0.35, 0.40 

Peeled fruit 0 0.02, <0.02 

Washed fruit 0 0.18, 0.21 

0 0. 75, 0.77 
\Vholc fruit 8 0 53, 0.57 

5 l .9 lb;gal SC 1.0 15 0. 72, 0.52 

Peeled fruit 0 0.03, 0 04 

Washed fruit 0 0.39. 0.47 

n 50%, WP 0.5 
Whole fruit 0 0.82, 0.62 

Peeled fruit 0 O.Q7, 0.08 
Visalia, CA; ~00--f Grapefruit 

2 1.9 lbiga\ SC 0.5 
Whole fruit 0 0.60, 0.72 

s:~T7 (Marsh1 Peeled fruit 0 0.04, 0.05 

Whole fruit 0 0.67, 0.66 
\ 1.9 lh:gal SC 0.5 Peeled fruit 0 0.03, 0.04 

Washed fruit 0 0.25, 0.38 

Whole fruit 0 0.25, 0.34 
4 1.9 lh·_g1Jl sc· 0.5 Peeled fruit 0 <0.02, 0.03 

Washed frnit 0 0.23, 0.20 

Whole fruit I) 0.47, 0.5'! 
5 i .9 lbigul SC 1.0 Peeled fruit I) 0.02, 0.03 

Washed fruit 0 0.43, 0.4.l 

Whole fruit 0 0.90, 0.92 
(> 50% \VP 0.5 Peeled fruit 0 0.04, 0.03 

Washed fruit 0 0.58, 0.52 

Whole fruit 0 1.5, 1.5 
0 S(l°-i.1 WP 1.0 Peeled fruit 0 0.09, O.O'J 

Washed fruit 0 0.58, 0.52 
Mercedes, T\ Grapefruit 

2 1.9 lb1gal SC ll.5 
Whole liuit 0 0. 78, 0.95 

21.104 (Marsh) Peeled fruit I) <0.02, <0.02 
527' Whole fruit I) 0.07, 0.16 

,) 1.9 lb1gal SC 0.5 Peeled fruit 0 <0.02, <0.02 

Washed fruit 0 <0.02, <0.02 

Whole fruit 0 0.25, 0.14 
4 1.9 lb/gal SC 0.5 Peeled fruit 0 <0.02, <0.02 

Washed fruit 0 0.16, 0.29 

Whole fruit 0 0.17, 0.19 
5 1.9 lb/gal SC ]_() Peeled fruit (I 0 0.02, <ll.02 

Washed fruit 0 0.14, 0.13 

6 50%WP 0.5 
Whole fruit 0 0.05, 0.08 

Peeled fruit 0 <0.02, <0.02 
Applicatwn ":1lcs are expressed m lb ai 1100 gal!ons for dip and drench type applications and in lb.ail 250,000 lh fnnt for the 
low-volume 1 l.\') type application. 

Thl: vali<lat1:d ;11dhod LOQ is 0.02 ppm 
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_____ Crop Field Trial --Orange and Grapefruit (Post-harvest use). 

TABLE CA.I. Summarv of Residue Data from Post-harvest OranPe Trials with Fludioxonil ,(SC or WP). 

i'rcatment type PTI 
Total Residue levels lnnm)

2 

Commodit;, R::itc (formub:ition) (days) 
lib ai)' 11 \ii in. Ma..'<. HAFT2 Median rv!can Std. Dev. 

Whole fruit __ Dip 
0 0.5 

4 0.70 1.10 0.98 0.93 0 91 0. 18 
Peeled fruit , 1.9 lb/gal SC) 4 0.05 0.08 0.117 0.07 0.07 o.oz 
Whole fruit 

I ow volume 
4 0.37 0.74 0.66 0.54 0.55 0.15 

Peeled fruit I) 0.5 4 <0.02 0.07 0.06 0.03 0. 04 0.03 - , I. 9 lb/gal SC) 
Washed fruit 4 0.07 1.10 0.59 0.31 0.45 0.45 
Whole fruit 

::ir.:nch +- L V 
4 0.32 0.53 0.46 0.36 O . .l9 0.10 

Peeled fruit n 0.5 4 <0.02 0.05 0.05 0.03 0.03 0.02 - . 0 lb/gal SC) 
Washed fruit 4 0.13 0.21 0.20 0.17 0.17 0.03 
\\/hole fruit 

Drench r LV 
4 0.75 0.86 0.85 0.81 O.Sl 0.05 .. 

Peeled fruit 
J lb/gal SC) 

II 1.0 4 11.03 0.06 0.05 0.04 0.04 (1.()1 
{ 

Washed fruit 4 0.1 b 0.47 0.43 0.29 ll.30 0.15 
Whole fruit ! ow volumt: 

0 
4 0.62 0.85 0.74 0.73 0.73 0.12 

Peeled fruit t5(1°'1} WP) 
0.5 

4 0.03 0.08 0.08 0.07 0.06 0.02 
Whole fruit 

i ow volume 
2 0.90 1.00 0.95 0.95 0.95 0.07 

P~e!ed fruit 
i:'{''.o WP) II 1.0 2 0.05 0.11 0.08 0.08 0.08 0.04 

Washed fruit 2 0.06 0.19 0.13 0.13 0.13 0.09 
Application rates are expressed in lb ::iv I 00 gal1ons tor dip and drench type applications and m lb ai/ 250,000 lb mm tor the 
imv--volur: 1..:: ,: LV) type application. 
The valid:,ti.::d method LOQ is 0.02 ppm for fludioxor1il. For c:ikubtion of the median. mean and standnrd ckviation, 1.i:LOQ 
(l).01 pp11,) w,1~ u:-ed for samples with residues · LOO. 
H/\.FT = 11:r::'e-;r-Avcrage Fiehl Trial. 

TABLRCA . .2. Summarv of Residue Data from Post-harvest Granefruit Trials with Fludioxonil (SC or WP). 

1·rcatment type PTI 
Total Residue Levels I nnm )-

Commodity Rate I f1>mmlation) (days) 
(lb ai) 1 n ,\Jin. L\-lax. HAFT3 Median :Vlcan Std. Dev. 

.,,~L. 
\Vholc fruit Dip 

0 0.5 4 0.60 0.95 0.87 0.75 0.76 0,15 
Peeled fruit i I. 9 lb/gal SC) 4 -<ll.02 0.05 0.05 0.113 0.()3 0.02 
Whole fruit 

; . )'-V volume 4 0.07 0.67 0.67 0.41 0,.39 0.32 
Peeled fruit 

1 1 ,() lb/gal SC) 
() 0.5 4 <0.02 0.04 0.04 0.02 0.02 0.02 

Washed fruit 4 <0.02 0.38 0.32 0. 13 0.16 0.18 
Whole fruit 

Urench --i- LV 
4 0.14 0.34 0.30 0.25 U.25 0.08 

Peeled fmit 0 11.5 4 <ll.02 0.03 0.02 0. 01 0./12 0.01 
\-Vashed fruit 

1 I. 9 lb/gal SC) 
4 0.16 0.29 0.23 0.22 0.22 0.05 

< 

Wf-tole fruit 
-
1 
Drcw.::h -1--- LV 4 0.17 0.59 0.53 0.33 0.36 0.21 

Peeled fruit 0 I.II 4 <0.02 0.03 0.03 0.IJ:! 0.112 0.01 
Washed fruit 

··il l.ll lb/gal SC) 
4 11.13 11.43 0.43 0.29 0.28 0.17 

Whok fruit ! :.ow volume 4 0.05 0.92 0. 9 I 0.49 0.49 0.49 
1:-iO%) WP) 0 (J.j 

Peeled fruit 4 <0.02 0.04 0.04 0.02 0.02 0.02 
Whole fruit ! 2 1.50 1.50 1.50 1.50 1.50 0.00 1 Liw volume 
Peeled fruit 

~(50'\·o WP) 0 I.I) 2 0.09 0.09 0.09 0.09 0.09 0.00 
Washed fruit 2 0.52 0.58 0.55 0.55 0.55 0.04 

Application r:itcs arc expressed in lb ai/100 gallons for dip and drench type applications and in lb ai/ 250,000 lb fiuit for the 
low-volume 1 L V) type application. 
The valid;0tl:1.: method LOQ is 0.02 ppm for tludioxonil. For calctilation of the median, mean and standard .Jeviation., ~SLOQ 
(,0.0 I ppm:,\\ ;is used for samples with residues <LOQ. 
I IA.FT= High~~ t-A vt!ruge Field Trial. 
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F lc1dioxonil/071503/Syngenta Crop Protection 
L\CO 7.4.1.7.4.1/OPPTS 860.1500/OECD IIA. 6.3.1, 6.3.2. 6.J.3 and llJA 8.3.1, 8.3.1. S.3.3 
Crop Field Trial --- Orange and Grapefruit (Post-harvest use). 

TA.BLIEC.L1. Summary of Residue Decline Data from Oranges Held in Refrigerated {7 °C) Storage afte:r 
Treatment with Fludioxonil /SC). 

r,Tatment PTI Total Residue Levels (tmmt 
Commouity I rype (days) 

Rate 
Min. Max. HAFT; Median l'vkan Std. Dev. (lb ai) 1 n ---r-· 0 4 1)_37 0.74 0.66 0.54 0.55 0.15 

1c•ip 
6-8 Cl.5 4 0.35 0.63 0.63 0.56 0.53 0. Ll jl ) lb1gal SC) 

i 
' I 4-15 4 0.46 0.83 0.73 0.57 1161 11.16 

1~Vh<1k fruit ,\ volume 
\) 4 (l.32 0.53 0.46 0.36 0.39 0.10 ... 

0.5 0.33 1, 9 llvg,1! SC) 
6-,< 4 0.58 0.52 0.40 0.-13 IJ. 12 

14-15 4 IJ.35 0.60 0.52 0.42 0.-15 0.11 

D···cnch r L. V 
0 .[ 0.75 0.86 0.85 0.81 (1.81 0.05 

6-8 I.I) 4 0.53 0.71 0.70 0.63 0.62 0.09 
1_ I 1

/ tb/gal SC) 
14-15 4 0.20 0.72 0.62 0.57 0.52 0.23 

,. - > Appl1<..:at1un ,1t,..,.:s ure ~xpressed rn lb all 100 gallons tor dip <md drench type apphcat1ons and rn lb ai, 250,0rn) lh fruit for the 
low--voluue i L. V) rype application. 
The LOQ is ;)_(12 ppm. 
Hi-\FT == ! !it:'·es;t Average Field frial. 

D. CO~!Cl.USION 

The orange and grapefruit post-harvest trial data are adequate and will support the post-harvest 
w,c of the l .\' lb/gal SC formulation on oranges and grapefruit as a single dip at 0.5 lb ai/100 gal 
or low-volt,EW application at 0.5 lb ai/250,000 lb fruit, or combined drench and low-·•rolume 
application;;\ total rates up to 1.0 lb ai (0.5 lb ai/100 gal-'- 0.5 lb ai/250,000 lb fruit) .. These 
data will abc support use of the WP formulation as a single low-•volume application at up t-J 1.0 
lb ai, ,md fre .nclusion ofa commercial finishing wax in the treatment solution. 

E. RE.0ERENCES 

None 

F. DOCLMENT TRACKING 

RD!: RAB i Chemists (11/1/06) 
Petition '-fumber(s): NA 
DP#: 325160 
PC Code: (17: 503 
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FlL,dioxonil/071503/Syngenta Crop Protection 
D \CO 7.4. 1/7.42/OPPTS 860.1500/OECD !IA 6.3.1. 6.3.2. 6 3.3 and lllA 8.3.1, 8.3.2. 8.3.3 
Crop Field Trial - Lemon (Post-harvest use) ----

Primary Evaluator 

Approved by 

George F. Kramer, Ph.D., Senior Chemist 
Registration Action Branch (RAB 1) 
Health Effects Division (HED) (7509P) 

\ ·, 
' P.V. Shah, Ph:D., Branch Senior Scientist 

RABl/HED (7509P) 

Date: 16-NOV-2006 

Date: 16-NOV-2006 

This DFR wc;s •.•riginally prepared under contract by Dynamac Corporation (1910 Sedwick Rd., Building JOO, 
Durham, ~C ].''~' l 3: submitted 7/3 L1.2006). The DER has been reviewed by HFD and revised to reflect current 
Office of PesLicidc Programs (OPP) policies. 

STUDY REPORT: 

467\55(12. [diger K. (2005) Fludioxonil-Magnitude of the Residues in or on Lemons Following 
Post-Harvest Applications. Lab Project Number: T006'.229-04. U11pt1blished study piepat'ed by 
Syngenta Crop Protection. 170 pages. 

EXECl'TiVE SVMlVIARY: 

Tlm~e post-harvest trials were conducted on lemons in CA during 2004. At each location, 
lemons recer, •:done to three post-harvest applications oftludioxonil, formulated as :J 1.9 lb/gal 
suspension c:: ncentrate (SC) or a 50% wettable powder (WP). Each trial consisted oiup to nine 
different tn,a,rnents, including the control (T1i #1). The treatments using the SC formulation 
included: c1 s1•16]e drench application 1lt 0.5-0.6 lb ai/100 gal (Trt #2); a drench application at 
0.5-0.6 lb ai 'l 1)() gal followed immediately by a low-volume application at 0.5 or 1.0 lb 
ai/250,000 fr·ceit (Trt #3); a drench application at 0.5-0.6 lb ai/100 gd followed by 14 days of 
refrigerated storage and then a low-volume application at 0.5 lb ai/250,000 fruit (Trt #4); a single 
low-volum<: application at 0.5 or 1.0 lb ai/250,000 fruits (Trt #5): and two sequential drench 
applications al --0.5 and 0.25 lb ai/100 gal followed by a low-volume application at 0.5 lb 
ai/250,000 ti·u.t, for a total rate of 1.3-1.4 lb ai (Trt #6). lbe treatments using the WP 
fomrnlation w<::re similar to Treatments 2-4 for the SC and included: a single drench application 
at 0.5-0.6 lb ail I 00 gal (Trt #7); a drench application at 0.5-0.6 lb ai/100 gal followed 
immediatelv hy a low-volume application at 0.5 or 1.0 lb ai/250,000 fruit (Trt #8); and a drench 
application at t).5-0.6 lb ai/100 gal followed by 14 days of refrigerated storage and then a low­
volume aprliccttion at 0.5 lb ai/250,000 fruit (Trt #9). For each of the above treatments, the 
initial drench application included use of a storage wax (Decco 202) and all low-volume spray 
application,, included use of a finishing wax (DeccoLustr 400). 

The lemons 11ere allowed to dry after e2ch application, and following the last application, 
duplicate treated samples were collected and immediatdy placed in frozen storage. Subsamples 
from Treatments 3, 4, 8, and 9 were also refrigerated (7 ± 8 °C) for 14 samples prior to sampling; 
subsamples frum Treatment 7 were refrigerated for approximately 30 days prior to sampling; and 
subsamples frc-rn Treatments 2 and 5 were refrigerated for approximately 30, 60, and 120 days 
prior to sampling. In addition, selected subsamples from Treatments 2, 5 and 7 wcrt: also lightly 
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____ Crop Field Trial·- Lemon (Post-harvest use) 

washed ati-:· treatment. Samples were stored frozen from collection to analysis for up to 6.4 
months. an i:1tcrval supported by available storage stability data. 

The high-r,er;:cmnance liquid chromatogTaphy (HPLC 1/ultraviolet (uV) method Uv!ethod AG-
597B) used ro determine fludioxonil residues in/on lemons is the current tolerance enforcement 
method for plants and was adequately validated in conjunction with the analysis of treated 
samples. Fer this method, residues are extracted with acetonitrile (ACN):water, filt,ered, 
concentrat,icl. and partitioned into methyl tert-butyl ethyl (MTBE). Residues are then solvent 
exchanged imo toluene and cleaned up using silica and phenyl solid-phase extraction (SPE) 
cartridges Purified residues are then analyzed by HPLC/UV using a normal-phase amino 
column with a mobile phase ofhexane:methanol: isopropyl alcohol. The validated I imit of 
quantitation '. LOQ) is 0.02 ppm, and the limit of detection (LOD) was estimated to be -0.Cll 
ppm, based r,n the lowest standard injected. 

hmnediatel_y ·,i:l\lowing a single drench application of fludioxonil at 0.5-0.57 lb ai/100 gal. 
residues in'on lemons were 0.80-1.2 ppm for the SC fonnulation(Trt #2) and 0.8-1. l ppm tor the 
WP formularion (Trt #7). and average residues for these treatments were 0.97 and 0.94 ppm, 
respective!;. Following a combined drench application and lmv-volume application of 
tludioxonii ar 2 total rate of 1.0-1.6 !b ai. residues in/on lemons were 1.9-3.9 ppm for the SC 
fonnulation 1nd 2.0-2.5 ppm for the WP mrmulation (Trts #3 and #8), and average r,"sidues for 
these treatr,1,:nts were 2.93 and 2.18 ppm. respectively. Following a combined drench and low­
volume appli•iation of fludioxonil at a total rate of 1.0-1. I lb ai. with a 14-day retreatment 
imerval (R 1·,) between applications, residues in/on lemons wero 1.2-1.3 ppm for the SC 
fi_mnulatic-11 ,nd I .3- l. 7 ppm for the WP formulation (Trts #4 and #9), and average residues for 
these treatr,u,ts were 1.28 and 1.55 ppm, respectively. These paired treatments indicate that 
residues in, 1)11 lemons were similar for the two formulations, and that the highest residue levels 
occur folio ;,,ng the combined drench and low-volume spray applications made on the sam~ day 
(Trt #4 and t; ,, ) . 

For the: oth(r treatments using the SC formulation, residues in/on lemons sampled immediately 
followiing a smgle low-volume spray application at 0.5 or 1.0 lb ai/250,000 fruit (Trt #5) were 
0.93-1.7 ppm and averaged 1.25 ppm. Residues in/on lemons sampled immediately following 
the last of tNo drench applications and a single low-volume spray application at rates totaling 
l .3-1 .4 lb a.i , Trt #6) were 1.1-2.8 ppm and averaged 1.90 ppm. 

Refrigerated storage for up to 4 months had no affect on residues in/on treated lemons, but 
washing of tr,:ated lemons reduced average residues by 29-71 %. 

STUDYMAJVER ACCEPT ABILITY/DEFICIENCIES/CLARIFICATIONS: 

Under the conditions and parameters used in the study, the post-harvest trial residue data on 
lemons arc classified as scientifically acceptable. The acceptability of this study for regulatory 
purposes is :uJ,frcssed in the forthcoming U.S. EPA Residue Chemistry Summary Document 
[DP# 3251(,() 
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Fiudioxonili071503/Syngenta Crop Protection 
D11J::o 7.4.1/7.4.2/OPPTS 860. 15001OECD !IA 6.3.1, 6.3.2, 6.3.3 and IIIA 8.3.1. 8.3.2. 8.3.3 
·:·rop Field Trial - Lemon (Post-harvest use) 

COMPLl.i,r,CE: 

Signed and dated Good Laboratory Practice (GLP), Quality Assurance and Data Cor1fidentiality 
statements were provided. The study author cited deviations from GLP compliance that included 
gross sampie weight determinations and field history which were not collected according to GLP 
guidelines. :rnd application solution data were not generated as required in 40 CFR part 
l 60. l 13(a)( I) and (3). Sampling dates for field trial 5280 were also not recorded according to 
GLP. One ffial reported higher than target application rates, with no explanation. This 
misapplic:1t ic•~ did not appear to cause higher residue levels. 

A.. BACKGROUND INFORMATION' 

Fludioxonil '; a contact fungicide, which inhibits protein kinase, leading to reduced tungal 
growth and ckvelopment. Tolerances are currently established for residues of fludioxonil, 4-
(2,c'.-ditluom- l ,3-benzodioxol-4-yl)- l H-pynole-3-carbonitrile, in/on various plant commodities 
at levels ra;-,ging from 0.01-500 ppm [ 40 CFR ~ l 80.5 l 6], including a IO ppm tole,ance for the 
citrns frnit , n:p group. 

TABLE A., Fiudioxonil Nomenclature. 
, .... 

Compo:ur;d Oy,_ CN 

F--\-n o~h:::o 
' N 
F I 

H 

Common nanH.: Fludioxonil 
Comnanv exncrimcntal name CGA-173506 
IUPAC name 4-(2,2-di tluoro-1,3-benwdioxol-4-yl )- / H-ovrro lc-3-carbonitrile 
CAS name 4-(2.2-di fluoro-1,3-benzl)dinxo!-4-vl)- / f!- .... ,,......o le-3-carbonitrile 
C AS rei!istrv nuniber 131341-86-1 -
End-use: pro<l1.H.::.~:; (EP) Scholar"' Fungicide (50% WP; EPA Reg. No. 100-969) 

Scholar" Funoicide 11.9 lbioal SC; EPA Reo. No. 100-) 
TABLEA.2. Phvsicochemical Pronerties of Fludioxonil. 
Parameter Value Reference 
Melting noint 199.8 °C Provided in this study 
nH 8-9 fa) 25 "C ( 1 % aoueous Disnersion) 
Dens1tv 1.54 2:/crn_} tvr:ical at 23 °(' 

Water solubilitv ( 25 "C) 1.8 mg/L 
Solvent soluhdil_', (nig/l (iy. 25 ,:,C) Ethanol 44,000 

Acetone 190,000 
Toluene 2,700 
n-Octanol 20,000 
n-Hcxane 7 .8 

Vanor nressure (25 ''C) 2.9 x 10-9 mm Ho-
Dissociation cnr:s,,ant, pK.1 pKa1 <O 

nK,., --14.1 
Octanol/watcr nartition coefficient, Log(K0 w) 4.12 :Zil 25 °C 
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_____ Cr,}D Field Trial -- Lemon (Post-harvest use) 

TABLE A.2. PhvsicochemicaJ Prooerties of Fludioxonil. 
Paramekr Value Reference 
UV/visible :1 1..,-:,:1rption spectrum 12,384 1/mol x cm @266 nm (neutral solution) 

12,327 I/mo! x cm@> 265 nm (acidic solution) 

···••~·- 11.7()0 [,1mol x cm (ii· 271 nm (ba.,ic solution) 

B. EXPERIMENTAL DESIGN 

R 1. Stm1h Site Information 

The untreated lemons used for post-harvest treatments were obtained from commercial or 
research ordt,u-ds. As applications were made post-harvest at indoor facilities. variables such as 
soil type, 1':n:2th of growing season and weather are not relevant to the current study. 

Fludioxonii I SC or WP) was applied to lemons as one, two or three post0 harvest applications 
using drench ,md.•or low-volume spray applications (Table B.1.1 ). The drench applications were 
made using c Jacking line equipped with a recirculating drench, and the low-volume spray 
application i 1Ycre made using a packiag line equipped with either controlled-droplet applicators 
or a rollerbed with spray nozzles. With the exceptions of two treatments (Trts #4 and #9) in 
which lemon,: were refrigerated for 14 days between applications, all applications for each 
tr,catment 11 ,,:, made on the same day. The initial drench application in each treatment included 
a storage wa:; (Decco 202) and all low-volume spray applications included a finishing wax 
(Decc0Lus1 lCO) at the label recommended rates. 

TABLEB.U. Studv rse Pattern on Lemon: Post-harvest Annlication of Fludioxonil (SC or WP). 
Location Post-h~lr\est A,nnJications 
,City. St.Jw; Y :·ar-1 

TRT# FPrnrnlation Method; Timing 
Single Rates RTl2 Total r::ite 

A<lditivcs3 
Trial ID (lb ai) 1 /davs) (lb ai) 1 

-
Parlier. CA 200J , 1.9 lb/2al SC Single drench annJication 0.57 NA 0.57 Vv'ax 
5280 

1.9 lb1gal SC 
drench + low-volume 

0.57 - () 1.57 Wax 3 
annlicatlon 

I .II 

4 1.9 lb/gal SC 
drench+ low-vo!umt.: 

0.57.,. 0.5 1-!4 1.07 Wax 
annlicadon 

5 1.9 ib1gal SC 
Single low-volume 

1.0 NA 1.0 \Vax 
a~-Jication 

6 1.9 lb1gal SC 
Two drenches+ on~ low-

0.57 l ll.29 + 0.5 0 1.36 \Vax 
volume a ...... lication 

7 50°~, WP Single drench anr lication 0.5 r--.;A 0.5 Wax 

8 50%WP 
drench+ low~volurne 

IJ.5 + 1.0 0 I.' Wax 
an1i]ication 

9 50% WP 
drench + low-volume 

0.5 + 0.5 !4.; I.I) Wax 
an., licatio11 ---···· 
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TABLE B.11. Studv Use Pattern on Lemon: Post-harvest Annlication of Fludioxonil /SC or WP). 
Loc.:ation Post-harvest AnnJications 
( City, Stat~; \\\n I 

TRT-::f- Formulation \1ethod; Timing Single Rates RTl2 Total rate Additives-
1 

Trial ID Ob ai) 1 (davs) (lb ai) 1 

Visalia, CA ..?O(Ll 2 I. 9 lb•eal SC Sin!!le drench annlication 0.5 NA lL5 Wax 
528 I drench - low-volume 

- I. 9 lb1gal SC 
annlication 

0.5 -i- ,J.5 0 1.0 Wax 

4 1.9 lb/gal SC 
drench+ low-v1l!ume 

0.5 + 0.5 144 1.(1 V/ax annlication 

5 1.9 lb1gal SC 
Single low-volum~: 

11.5 NA 0.5 Wax J.nnlication 

6 I. 9 lb/gal SC 
Two drenches ' one !uw- 11.5 ,. 0.25 -, 0.5 ll 1.25 \Vax 
volume annJication 

7 50%WP Sino-le drench a-.-..Jication 0.5 NA 11.5 Wax 

8 50~/0 WP drench+ low-volume 0.5 -0· 0.5 () 1.0 Wax 
U""'iication 

9 50%WP 
drench+ low-vo!ume 

0.5 + 0.5 144 1.0 Wa-"-annlication 
Parli~~r. C.'\ ,2{'.(),l 

3 1.9 lb,gal SC 
drench -t· low-volume 

0.5 + 0.5 0 Ill Wax 
5~8.2 annlication 

5 1. 9 I bi gal SC 
Single IO\v-volume 

U . .:5 NA 0.) Wax 
annJication 

6 1.9 lb/gal SC 
Two drench-,.. one Im\.-

0.5 I 0.25 Hl.5 II 1.25 Wax 
volume ann!icatillll 

Rah:s arc ,~~p ·esscd in lb ai.1 l 00 gallons fi.1r the drench aprlicatit)ns and in lb ai/250,000 fruit for the low-vnlumc application. 
rrl I: rctrc:rnnent interval. 
Th!.: I11iti:.1! tln:nch application !n each treatment included a stnmge w:1x (Dcccu 102) and ail low-volume spny applications 
itH.:ludcU .i tini~J1ing wax (Decco Lustr 400). 
Frnit \\-en :',:red under rcfrigerarion for 1-1- days hdwcen the first and second appli...:,itions. 

B.2.. Samp:e Handling and Preparation 

The ln.1i, w 1, .dlowed to dry after each Qpplication and duplicate treated samples were collected 
ii·om each t r,:.Jtment and placed in frozen storage on the day of the last treatment. After 
collection, ::<:ki.:ted subsamples from Treatments 2, 5 and 7 were also washed by gently rubbiHg 
the fruit by h:rnd under running water for -10 seconds. In addition, subsamples from Treatments 
2 and 5 from ,wo trials were refrigerated (7 ± 8 °C) for approximately 30, 60, and 120 days prior 
to sampling in order to examine residue decline under normal refrigeration conditions. 
Subsample:·: from Treatments 3, 4, 8, and 9 were also refrigerated for 14 samples prior to 
sampling, and subsamples from Treatment 7 were refrigerated for approximately 30 days prior to 
sampling. X! samples were shipped frozen to Syngenta Corp Protection, Inc., Greensboro,. NC 
for sample pr,.,paration, where samples were stored at -20 "C. For analysis, the prepared samples 
were later shipped frozen to EN-CAS Laboratories, Winston-Salem, NC, where samples were 
stored at ~20 "C. 

Ei.3. Analytical Methodology 

Lemon samp,,:s were analyzed using an HPLC/UV method (Method AG-597B), "Analytical 
Method for lhc: Determination of CGA-173506 in Crops by High Performance Liquid 
Chromatography Including Validation Data." This method is the current tolerance enforcement 
metlwd for Jctermining fludioxonil in plant commodities, 
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For this mdh,Jd. residues are extracted with ACN:water (90: 10, v.1v), filtered, and concentrated 
to remove the ACN. Residues were diluted with a saturated salt solution and partitioned into 
MTBE. R,:sidues were then solvent exchanged into toluene, diluted with hexane, and cleaned up 
using a silica SPE cartridge eluted with toluene:dichloromethane (I: I, v/v). Residues were next 
concentrat,;d w dryness, rcconstih1ted in methanol:water, and further purified using a phenyl SPE 
cartridge eluted with acetone. Purified residues were concentrated, reconstituted in the HPLC 
mobile phase. hexane:methanol:isopropyl alcohol (90:6:6, v/v/v), and analyzed by I-I PLC/UV at 
268 nm using a normal phase amino column and external standards. The LOQ is 0.02 ppm, and 
the LOD was defined as the lowest standard injected /1 ng). which is equivalent to "·0.01 ppm 
based on p,:ak areas. 

In conjunction with the analysis of trial samples, the above method was validated using control 
samples or" kmons fortified with fludioxonil at 0.02-5.0 ppm. 

C. RES:ULTS AND DISCUSSION 

The number ::flemon post-harvest trials is adequate, and geographic representation of the 
residue dat.i ,,, not relevant as the proposed use is for post-harvest application in frui:t packing 
houses. A total of three post-harvest trials were conducted in which lemons received one to three 
post-harvest 1pplications offludioxonil, formulated as a 1.9 lb/ga[ SC or 50% WP. Each trial 
consisted of iJree or nine different treatments, including a control (Trt #I). The treatments using 
the SC formulation included: a single drench application at 0.5-0.6 lb ai/ll 00 gal (Tri #2); a 
drench applicition at 0.5-0.6 lb ai/ l 00 gal followed immediately by a low-volume application at 
0. 5 or 1.0 !11 :1i.1250,000 fruit (Trt #3); a drench application at 0.5-0.6 lb ai/100 gal followed by 14 
d:.1ys ofrefrig,,rated storage and then a low-volume application at 0.5 lb ai/250,000 fruit (Trt #4): 
a single lo•,;·· dlume spray application at 0.5 or 1.0 lb ai/250,000 frwts (Trt #5); and two 
sequential drench applications at ~0.5 and 0.25 lb ai/100 gal followed by a low-volume 
application at •J.5 lb ai/250,000 fruit, for a total rate of 1.3-1.4 lb ai (Trt #6). The treatments 
using the v\ P formulation were similar to Treatments 2-4 and included: a single drench 
application al 1) 5-0.6 lb ai/100 gal (Trt #7); a drench application at 0.5-0.6 lb ai/100 gal followed 
immediatelv hy a low-volume application at 0.5 or 1.0 lb ai/250,000 fruit (Trt #8); and a drench 
application m I) 5-0.6 lb ai/100 gal followed by 14 days of refrigerated storage and th,m a low­
volume appk:ition at 0.5 lb ai/'.250,000 fruit (Trt #9). 

The lemons were allowed to dry after each application, and following the last application, 
duplicate tn~awd samples were collected and immediately placed in frozen storage. Subsamples 
from Treatments 3, 4, 8, and 9 were also refrigerated (7 ± 8 °C) for 14 samples prior to sampling; 
subsamples from Treatment 7 were refrigerated for approximately 30 days prior to sampling; and 
subsamples from Treatments 2 and 5 were refrigerated for approximately 30, 60, and 120 days 
prior to sampling. In addition. selected subsamples from Treatments 2, 5 and 7 were also lightly 
washed. 

The HPLC/UV method (Method AG-5978) used to determine fludioxonil residues inion lemon 
samples was adequately validated in conjunction with the field sample analyses. Concurrent 
method recoveries were 112 and 92% from the single samples fortified at 0.02 or 5.0 ppm. At 
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the rcmaimtLc fortification levels (0.2-1.0 ppm), recoveries averaged 86-95% (±9-13%). 
Apparent rcsulues offludioxonil was <LOQ in/on all control samples. The validated method 
LOQ is 0.CI ppm and the estimated LOD is ~0.0 I ppm. Adequate sample calculations and 
example chi-nmatograms were provided. 

Lemon sampks were stored for up to 6.4 months prior to extraction for analysis (Table C.2.). 
The study amhors cited storage stability data indicating that fludioxonil is stable at --20 °C for .at 
least 13.8 r,1cnths in whole citrus fruit and 9.4 months in citrus juice. These data willl support the 
frozen stor:1f,, Intervals in the current trials. 

lmmediate1, following a single drench application oftludioxonil at 0.5-0.57 lb ai/100 gal, 
residues in ,m lemons were 0.80-1.2 ppm for the SC fotmulation and 0.8-1.1 ppm for the WP 
formulatic11 !Trts #2 and #7, Table C.3), and average residues for these tr,eatments were 0.97 and 
0.94 ppm. :.·cspectively (Table C.4.1 ). Following a combined drench application and low-volume 
application o 1· lludioxonil at a total rate of l .0-1.6 lb ai, residues in/on lemons were 11.9-3.9 ppm 
for the SC tormulation and 2.0-2.5 ppm for the WP fonnulation (Tits #3 and #8), and average 
residues fo,· these treatments were 2.93 and 2.18 ppm, respectively. Following a combined 
drench and iow-volume application of fludioxonil at a total rate of 1.0-1. l lb ai, with a 14-day 
RT! betwe:,n applications, residues in/on lemons were J .2-1.3 ppm for the SC formulation and 
1.3-1. 7 ppm for the WP formulation (Trts #4 and #9), and average residues for these treatments 
were 1.28 ,md t .55 ppm, respectively. The above paired treatments indicate that residues inion 
lemons w,"·,; "imilar for the two fonnulations, and that the highest residue levels occur following 
the combiner' drench and low-volume spray applications made on the same day (Trt 14 and #8). 

For the othi:r treatments using the SC fonnulation, residues in/on lemons sampled in,mediately 
following,, sngle low-volume spray application at 0.5 or 1.0 lb ai/250,000 fruit (Trt #5) were 
0.93-l. 7 pptr: und averaged 1.25 ppm. Residues in/on lemons sampled immediately following 
the last of tiv,: drench applications and a single low-volume spr:;y application at ratc:s totaling 
1.3-l.4 lb ai ,-,,-i #6) were 1.1-2.8 ppm and averaged 1.90 ppm. 

For the treatments that included subsamples of washed fruit, washing of treated lemons reduced 
average residues by 29-71 % (Table C.4.1). Refrigerated storage of treated lemons had no 
apparent atfr,:t on residues at storage intervals up to 4 months (Table C.4.2). 

TABLEC.. Summary of Concurrent Method Recoveries of Fludioxonil from Lemons. 

Analyre 

~-
Matrix 

Spike kvcl Sample size 
Recoveries l '%) 

i\,[can ± std dev 
(ppm) (n) (%) .. 

Fludioxonil ' Lemon 0.02 1 112 NA 

0.' 5 75, l03, 78,81.94 86 ± 12 

0.5 10 101 92, 97. 92, 111. 86, l02, 94, 108. 67 95 ± t3 
J.I) 7 76, 76, '!4, 90. 96, 79. 91 86 ± 9 

5.0 1 92 ~;A 
·-· 

Overall 24 67-112 91 :r: 12 --
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TABLE C.2 Summarv of Stora~e Conditions. 
Actual Storage Duration Interval of Demonstrated 

Matrix Stora2"c T emoerature (°C) (months) Stora2:e Stabilitv (months)1 

11,,,_,,., 
Lemons -20 2.8-6.4 l 3.8 

MRID 4616 '11) I --
TABLE C.3. Residue Data from Lemon Post-harvest Trials with Fludioxonil (SC or WP). 
Trial ID Total Rate PTI" Fludioxonil 

(City, State; Year) Variety TRT# Formulation (lh ai/A) 1 Commodity (days) Residues (ppm)3 . 
Parlier, CA; 2\HP Eureka 0 1.2, 1.0 
5280 

Whole Fruit 
30 0.87, 0.52 

66 0.77, 0.86 

2 1.9 !bigal SC 0 ,;;:~, 122 1.2, 1.2 
'", () 0.87, 0.83 

Washed Fruit 
30 0.81, 0. 77 

66 1.0, 1.0 -
122 1.1,0.84 

3 l .9 lb1gal SC 1.57 \Vholc Fruit 
0 3.0, 3.9 

14 2.9, 3.2 

4 1.9 lb1gal SC 1.07 \Vhok Fruit 
0 1.3. 1.2 
14 1.7, 1.7 

0 1.6, 1.7 

\.Vhole Fruit 
30 0.74, 1.4 

66 1.3, I. I 

5 1.9 lb,gal SC I.I) 122 1.9, 1.5 
I) 0.31, 0.47 

Washi:d Fruit 
30 1.7, 1.9 

66 1.7, 1.5 
122 1.7, 1.3 

" 1.9 lb/gal SC 1.36 Whole Fruit 
0 7 .1, 1.7 

14 1.6, 1.8 

' Whole Fruit 
0 1.1.0.')1 

7 50''.'n \VP 0.5 30 I. I. 1.4 

Washed Fruit 
0 0.55. 0.46 

I 30 0.90, 1.1 , 
8 5()1'.-,, WP 1.:5 Whole Fruit 

0 2.5. 2.0 

14 2.1, 2.1 

9 50!\r;, WP I.II Whok Fruit 
0 1.3, 1.5 
14 1.8, 1.8 
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TABLE C.3. Residue Data from Lemon Post-harvest Trials with Fludioxonil (SC or WP). 
Trial ID Total Rate PTJ· Fludioxonil 

(City, State;\ ear, Variety TRT# Formulation (lb aioA\1 Commodity (days) H~idues (ppm)3 

Visalia, CA; .?00-·l Eureka 0 0.80. 0.89 
5281 

Whole Fruit 31 0.71. 0.86 
61 1.1.1.4 

2 1.9 !b:gal SC 0.5 
123 1.5. 1.3 

0 0.49. 0.58 

Washed Fruit 
31 0.62. 0.52 

61 0.62. 0.43 

123 0.58. 0.68 

3 1.9 lbigal SC \.\) Whole Fruit 
0 2.4. 1.9 

14 1.0. 1.1 

4 I .9 lb/gal SC Lil Whole Fruit 
0 1.3, 1.3· 

14 1.2, 1.3 

0 1.1.0.93 

Whole Fruit 
31 0.81. 0.92 

61 0.85, 1.5 

I'' 1.2. 0.81 
5 1.9 lb!gal SC 0 . .:5 

_, 
0 0.58, 0.50 

Washed Fruit 
31 0.56. 0.67 

61 0.63. 0.66 

123 0.65. 1.0 

6 1.9 lbogal SC 1.25 Whole Fruit 
(I I. I. 1.3 
14 0.88, 0.82 

Whole Fruit 
0 0.94, 0.80 

7 50~/,, \VP 0.5 
31 0.86, 0.72 

\Vashed fruit 
0 0.54, 0.53 . 

31 0.44, 0.55 

8 sor;,., WP I.II Whole Fruit 
0 2.1, 1 .1 

14 1.2, 1.5 

'! 50°,\) WP Ill Whole Fruit 
0 1.6, 1.7 

14 1.7, 1.6 

ParL.:r, CA: = )!); EurekJ 3 1.9 lb:2:al SC Ill Whole Fruit 0 3.2, 3.2 
5~'.~2 Whole Fruit 0 1.2, 0.97 

5 1.9 lbi'gal SC 0.5 
0.28. 0.04 Washed Fruit 0 

6 1.9 lb/gal SC 1.25 Whole Fruit 0 2.4, 2.8 

Applkauon rntes are expressed in lb ai/100 gallons for dip and drench type applications and ·in lb ail 250,000 lb fruit for the 
lmv--volum.: I LV) type application. 

PT I =0 posHre,itrnent sampling interval 
The LOQ i.~ ()_{)2 ppm. 

TABLE C.4.1. Summan of Residue Data from Lemon Post-harvest Trials with Hudioxooil (SC or WP). 

Trt# Con:mo<lity 
PTI Tomi Rate Residue Levels 'nnm)-

(days) (lb ai)1 
n Min. Max. HAFT3 .tvledian Mean Std. Dev . 

., Frui·_ 
0 0.5-0.6 

4 o.so 1.20 1.10 0.95 0.97 0.17 

Washed Fruit 4 0.49 0.37 0.85 0.71 0.69 0. 19 

:i Fruir 0 1.0-1.6 6 1.90 3.90 3.45 3.10 2.93 0.70 
4 Frui1 0 1.0-1.1 4 1.20 1.30 1.30 1.30 1.28 0.05 

5 
Frui1_ 

0 0.5-1.0 
6 0.93 1.70 1.65 1.15 1.25 0.33 

Waslied Fruit 6 0.04 0.58 0.54 0.39 0.36 0.20 

6 Fruir. 0 1.3-1.4 6 1.10 2.80 2.60 1.90 1.90 0,65 

7 
Frui1 

0 0.5 
4 0.80 1.10 1.01 0.93 0.94 0.12 

Washed fruit 4 0.46 0.55 0.54 0.54 0.52 0.04 
8 Frui1 0 1.0-1.5 4 2.00 2.50 2.25 2.10 ')_ 18 0.22 

" Fruit 0 1.0 4 1.30 1.70 1.65 1.55 1.53 0.17 
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1 R;;ne:; arc ..::,.pre~:-ed in lb ai/100 gallons for the drench applications and in lb ai/250.000 fruit f<:,r the low-volume application. 
The LOQ i~ 1l 1/2 ppm. 
HAFT,_ Hig:lic.,t-:\veragc Field Trial. 

TABLE C.4.l. Summary of Residue Decline Data from Lemons Held in Refrigerated Storage (7 "C) after 
Treatment with Fludioxonil /SCl. 

Trtl' Con11n,dity 
Total Rate PT! Residue Levels ( nnm)2 

{lb ai)' (days) n Min. Max. HAFT3 Mc::::dian Mean Std. Dev. ,,., .. ., ... 
0 4 0.80 1.20 1.10 0.95 0.97 0.17 

l :Lci1 0.5-0.6 
30-31 4 0.52 0.87 0.79 0.79 0.74 0.16 

61-66 4 0.77 1.40 1.25 0.98 1.03 0.28 
., 122-123 4 I. '0 1.50 1.40 1.25 1.30 0.14 --~---·· 

0 4 0.49 0.87 0.85 0.71 0.69 0.1-9 
\V hh:Li 

0.5-ll.(, 30-31 4 0.52 0.81 0.79 0.70 0.6S 0.13 
;;1:· 61-66 4 0.43 1.00 I.Oil 0.81 0.7() 0.29 

!22-123 4 0.58 1.10 0.97 0.76 0.80 0.23 --·--
() 4 0.93 1.70 1.65 135 1,3_:; ll.38 

i :;, ' 05-1.() 
30-31 .) 0.74 1.40 1.07 0.87 0.97 0.30 

61-66 .) 0.85 1.50 1.20 1.20 1.19 0.28 

.:, 122-113 .) 0.81 I. 90 1.70 1.35 1.35 0.46 
--·-·-

0 .) 0.31 0.5S 0.54 0.49 0.47 0.11 

\ 1i died 
0.5-1.0 

30-31 4 0.56 I. 90 1.80 1 19 1.2 ! 0.69 

:L11·: 61-66 4 0.63 1.70 1.60 1.08 1.L'. 0.56 

122-!23 ➔ 0.65 1.70 1.50 1 15 1.16 0.45 

Rares a.rs: ;:'\pressed 111 lb J.i/100 gallons for the drench applications and m lb ai/250.000 frnit for the lm.\'-vol ume apphcat1on. 
The LO() i.~ ll 02 ppm. 
f-P-F"J - t-fo:hc-;r-.\'.erage Field Triu! 

D. co,'K':LUSION 

The lemon pc::;t-harvest trial data are adequate and will support the post-harvest use of the 1.9 
lb/gal SC and 50% WP fonnulations on lemons as a single drench at 0.5 lb ai/100 gal or low­
volume apr.l i,.:ation at 0.5 lb ai/250.000 lb fruit, or combined drench and low-volume 
application; ;;t total rates up to 1.0 lb ai (0.5 lb ai/100 gal+ 0.5 lb ai/250,000 lb fruit). These 
data also supp,~rt use of commercial storag•c: and finishing waxes in the treatment solutions. 

E.. REiFE.RENCES 

None 

F. DOCUMENT TRACKING 

RDI: RAB I Chemists (11/1/06) 
Petition Numberls): NA 
DP#: 3251 oO 
PC Code: 1171503 

Tcmpbte Versi(111 June 200) 
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P.V. Shah, Ph.D., Branch Senior Scientist 
RABl/HED (7509P) 

Date: l6-NOV-2006 

Date: 16-NOV-2006 

This DER wn,; ,,riginally prepared under contract by Dynamac Corporation (1910 Sedwick Rd .. Building 100, 
Durham, NC .:'.'~~, 13; submitted 7/31/:!006). The DER has been review~d by HED and revised to reflect current 
Office cf PesLic :de Programs (OPP) policies. 

STUDY RE~ORT: 

46715:503. Ediger K. (2005) Fludioxonil-Magnitude of the Residues in or on Pome Fruits 
Fol;c,wing i\;;;t-Harvest Applications. Lab Project Number: T002778-03. Unpublished study 
prepared b:' Syngenta Crop Protection. 256 pages. 

EXECUTI\ E SUMMARY: 

A total of eight post-harvest trials using apples and pears ( 4 trials each) were conducted in CA 
and NY dunn;.s 2004. At each location, apples or pears received one or two, post-harvest 
application; .,ffludioxonil, fonnulated as a 1.9 lb/gal suspension concentrate (SC) or a 50% 
wettable pc ider (WP). Each trial consisted of four or six different treatments, including a 
control (Tr1 °:);a drench application using the SC fonnulation at 0.25 lb ai/100 gal (Trt #2); a 
low-volume .spray application using the SC formulation at 0.25 lb ai/200,000 fruit (Trt #3); a 
combined application of a drench at 0.25 lb ai/100 gal followed by a rinse and a low-volume 
application :i: 0.25 lb ai/200,000 fruit using both the SC and WP fonnulations (Trts 114 and #5); 
and a singk low-volume spray application using the WP fonnulation at 0.50 lb ai/200,000 fruit 
(Trt #6). Ail the low-volume applications included the use of a finishing wax. After the final 
application. fruits were allowed to dry, and duplicate treated samples were collected and placed 
in frozen storage. In addition, selected subsamples of apples and pears from Treatments 2, 4, and 
5 wen; also gently washed prior to sampling. Samples were stored frozen from collection to 
analysis fot up to 3.4 months, an interval supported by available storage stability data. 

The high-performance liquid chromatography (HPLC)/ultraviolet (UV) method (Method AG-
5978) used to determine fludioxonil residues in/on apples and pears is the current tolerance 
enforcemern rndhod for plants and was adequately validated in conjunction with the analysis of 
treated samples. For this method, residues are extracted with acetonitrile (ACN):water, filtered, 
concentrated. ,md partitioned into methyl tert-butyl ethyl (MTBE). Residues are then solvent 
exchanged 1:1tn toluene and cleaned up using silica and phenyl solid-phase extraction (SPE) 
cartridges. Purified residues are then analyzed by HP LC/UV using a normal-phase amino 
column with a mobile phase ofhexane:methanol: isopropyl alcohol. The validated hrnit of 
quantitation { LOQ) is 0.02 ppm, and the estimated limit of detection (LOD) was 0.013 ppm. 
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The distribuuon of residues between the various post-har✓est treatments was similar for apples 
and pears. For the SC formulation, residues were 0.26-1.60 ppm in/on apples and 0.02-1.20 
inion pear, following the single drench application at 0.25 lb ai/100 gal (Trt #2), and were 0.06-
1.00 ppm i rvcn apples and 0.11-1 .40 ppm in/on pears following a low-volume application at 0.25 
lb aii200,0U0 fruit (Trt #3). The highest residue levels were observed in/on apples (0.42-2.30 
ppm) and pears (0.39-2.90 ppm) following the combined drench and low-volume applications of 
the SC formulation at a total rate of 0.5 lb ai (Trt #4 ). Average residues in/on apples were 0.81, 
0.33. and 1.0-1 ppm for Treatments 2. 3 and 4, respectively. and average residues in/on pears 
were 0.50 .. I) 63. l .23 ppm for Treatments 2, 3 and 4. 

For the WP formulation, residues were 0.39-0. 73 ppm in/on apples and 0.42-0.97 ppm in/on 
pears follo•,Nr rtg the combined drench and low-volume applications at a total rate of 0.5 lb ai 
(Trt# 5); and residues were 0.05-051 ppm in/on apples and 0.12-1.60 in/on pears following the 
single low-·mlume application at 0.5 lb ai/100 gal (Trt #6). Average residues for Treatment 5 
and 6 were (l.:i2 and 0.19 ppm in/on apples and 0.67 and 0.54 ppm in/on pears. For the same 
type of treatment (Trts #4 and #5), residues from the WP fonnulation were slightly lower than 
from the S(' l'.:mnulation. 

Comparing average residues in/on unwashed and washed fruits within each trial indicates that 
n,.ild washing with water reduced residues by an average of 49%. 

STUDY /Vi AJVER ACCEPTABILITY /DEFICIENCIES/CLARIFICATIONS: 

Under the ,:,,nditions and parameters used in the study, the post-harvest residue data on pome 
fruits ae classified as scientifically acceptable. The acceptability of this study for regulatory 
purpose,; i, addressed in the forthcoming l:.s. EPA Residue Chemistry Summary Document 
[DP/i 3'.'51 ()('C 

COMPLIANCE: 

Signed and dated Good Laboratory Practice (GLP), Quality Assurance and Data Confidentiality 
statements were provided. The study author cited deviations from GLP compliance that included 
gross sample •.veight determinations and field history which were not collected according to GLP 
guidelines, and application solution data were not generated as required in 40 CFR part 
160. l l3(a), 1) and (3). None of these deviations affect the acceptability of the study.. 

A. BACKGROUND INFORMATION 

Fludioxonil is a contact fungicide, which inhibits protein kinase, leading to reduced fungal 
growth and dnelopment. Tolerances are currently established for residues of t1udioxonil, 4-
(2,2-ditluoro- l ,3-benzodioxol-4-yl)-lll-pyrrole-3-carbonihile, in/on various plant commodities 
at levels rangmg from 0.01-500 ppm [40 CFR § 180.516], including a 5 ppm tolerance for the 
pome fruit crop group. 
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TABLE A.I. Fludioxonil ~ omenclature. 
Compound 

I 
'---.;:: 

I CN 
/ ✓,::. 

0 -

F~-O o-::::: ...___ coo 
N F I 
l-1 

Common name Fludioxonil 
Comnanv exncrimcntal name CGA-173506 
lUPAC name 4-(2.2-ditluoro-1,3-bcnzodioxol-4-vl)-J H-ovrrole-3-carboni trile 
CAS name -1--(2,2-difluoro- l ,3-benzodioxol-4-vl)-J H-nvrrole-3-carbonitriie 
CAS rei:ristrv number 13 l 341-86-1 
End-use produch (EP) Scholar~ Fungicide (50% WP; EPA Reg. No. 100-969) 

Scholar' Funsicidc 11.9 lbleal SC: EPA Ree. No. l00-###) 
o· 

TABLE A.2. Phvsicochemical Pronerties of Fludioxonil. 
Parameter Value Reference 

l'vle!tin!J noin1 I 99.8 'C Providt!d i··0 this study 
nl-1 S-9 r@ 25 °C (1 % anueous Disnersic-.n) 
Density 1.54 g:/cm tvpical at 23 °(' 

Water soiubi]in., (25 °C) 1.8 me/L 
Solvent solubility (mg/L@, 25 °C) Ethanol 44,000 

Acetone 190,000 
T0!uene 2,700 
n-Octanol 20,000 
n-Hexane 7.8 

V anor nrcssui·c • 2 5 °C) 2.9x I0-9 mmHo-
DisS()Ciation 1.:onst;:mt, pKa pKa1 <O 

nK-1 --I4.1 

Oct:mol/watcr nm1ition coefficient, Log( ~w) 4.12 (ai 25 cc 
UV/visible :ih . ..,orµtion spectrum 12,384 1/mol x cm (q(?.66 nm (neutral solution) 

12,317 1/rnol x cm ({c: 265 nm (acidic solution) 

- 11.790 1/mol x cm (CJ., 271 nm (basic solution) 

B.. EXPERIMENTAL DESIGN 

B.l. Study Site Information 

The untreated apples and pears used for post-harvest treatments were obtained from commercial 
or research orchards. As applications were made post-harvest at indoor facilities, variables such 
as soil type length of growing season and weather are not relevant to the ,;urrent study. 

Fludioxonil (SC or WP) was applied to apples or pears as one or two post-harvest applications 
using drench and/or low-volume spray applications (Table B.1.1). The drench applications were 
made by pounng the treatment solution over the fruits on a packing line, and the low-volume 
applications were made using a packing line equipped with controlled-droplet applicators, 
brushes, bells. rollers, wig-wag or dribble applicators. For the combined drench plus low­
volume appli,ations, fruit were washed by dipping in clean water (30 sec.) between treatments; 
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all applicatior s were made on the same day. All low-volume spray applications included a 
finishing wet·; at the rates recommend on the label for the fruit wax. 

TABLE B.1.1. Studv Use Pattern on Pome Fruits: Post-harvest Application of Fludioxonil (SC or WP). 
Loc:.tJion Post-harvest Ann\ication 
(City. Stak: ) l:~1r: 

Trt# Fonnulation 1\kthod: Timing 
Single Rate Total rare 

Additives2 
Trial JD (lb ai) 1 (lb ai) 
____ ., __ 

Annles Trials . 
Visalia. Cl\ 2()!).1 2 SinµJe drench a"'"'lication 0.25 0.25 --
5.lOO 3 1.9 lb•gal SC Simde !ow-volume an,..,!ication 0.15 0.15 Wax 

Drench application, w/ wash, plus -1. 
low-volume an,.,lication 

0.2s - o.:~s 0.50 Wax 

5' Drench application, w/ wash, plus 
0.25 + 0.25 o.sn Wax 

50%WP low-volume a---"'lication 
6 Sirn:de low-volume annlication 0.50 0.5(.t Wax 

Hudson, J\ Y -~()(\.f 2 Sino le drench a .... ~Jication 0.25 0.25 --
5.101 3 

1.9 lbigal SC 
Sin1•le low-volume a .... ,..,!ication 0.25 0.25 Wax 
Drench application, w/ wash, plus 4. 
low-volume ann!ication 

0.25 T o.:'.5 0.50 Wax 

-;-; Drench appli..:ation, w/ wash, plus 
11.25 + IJ.25 0.50 \,\/ax 

50'i1o \VP low-volume annlication 
6 Sinolc low-volume annlication 0.50 0.511 Wax 

Parlit'.r. CA 2!HJ-+ 2 Sinole drench a ... ,..,fo.:ation 0.25 0.25 
530:'. 3 

I. 9 lb/gal SC 
Simde low-volume a•--.-nlication 0.25 0.25 Wax 

4' Drench application, vd wash, and 
0.25 ·I 0.25 0.50 Wax 

low-volume annlication --
Hudson, NY 21 )0---l 2 Sin2:le drench ann]ication 0.25 0.25 --
5303 .I 

J _ 9 lhigal SC 
Sino-le low-volume a ........ lication 0.'5 0.25 Wax 
Drench application, w: wash, plus 4 • 
low-volume anr Ii cation 

0.25 + (J.15 0.50 Wax 

Pears Trials 
Visali.1. CA 2(.fl~ 2 Sinolc drench a'"''"'iication 0.25 0.25 --
5 °,0-1 3 

l. 9 lh1gai SC 
Sin2:le low-volume annlication 0.25 0.'5 Wax 
Drench application, w/ wash, plus 4' 
low-volume annlication 

0.25 + 0.25 0.50 Wax 

5.l Drench application. w/ wash, plus 
0.25 > 0.25 0.50 Wax 

50'% WP low-volume a---.-.Jication 
6 Sino-le loW-volume an.--.Jication 0.50 0.50 Wax 

Hudson, NY 2i'J()...J. 2 Sin11:le drench an..., Ii cation 0.25 0.25 --
5305 3 

1.9 lb/gal sc· Single low-volume annlication 0.25 0.25 Wax 
Drench application, w/ wash, plus -1' 
!ow-volume a ..... ..,lication 

IJ.25 + 0.25 0.50 Vv'ax 

s~ Drench application, w/ wash, plus 
0.25 t 0.25 0.50 \Vax 50"-{) WP low-volume an..,lication 

6 Sin!!le low-volume ann]ication 0.50 0.50 Wax 
Parlier. Ca 2004 7 Sinole drench a~-lication 0.25 0.25 --
5306 3 

1.9 lh/gal SC 
Sin2"1e !ow-volume an'"'lication 0.25 0.25 Wax 
Drench application, w/ \Vash, plus 4' 
low-volume ann]ication 

0.25 - 0.25 0.50 Wax 

Hudson. NY 200-.:1 2 Sine le drench an-n(ication 0.25 0.25 --
5307 3 1.9 lb/gal SC 

Sinsile low-volume a ........ lication 0.25 0.25 Wax 
Drench application, w/ wash, plus 4' 
low-volume annlication 

0.25 + 0.25 0.50 Wax 

Rates arc cxpn:~scd m lb a,/100 gallons tor the drench apphcat10ns and m lb ai/200,000 fnnt !·or the low-volume app/Jcat10n. 
A Finishing ,_,,ax (Sta-Fresh, APL Lustr 231, or Prima Fresh Ultra 975) was included in each low-volume spray. 
Fl1r L-Ornbini.:d Jrcnch...:.. ]ow-volume application, fruit were washed (dipped) in water between treatments. 
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B.2. Sample Handling and Preparation 

Fruits were allowed to dry after the final application, and duplicate treated samples were 
collected from each treatment and placed in frozen storage on the day of treatment. In addition, 
selected subsamples from Treatments 2, 4, and 5 from two apple and two pear trial sites were 
washed by gently rubbing the fruit by hand under running water for -10 seconds. A 11 samples 
were shipped frozen to Syngenta Corp Protection, lnc., Greensboro, NC for sample preparatio-n, 
where samples were stored at -20 °C. For analysis, the prepared samples were later shipped 
frozen to Em·W-Test Laboratories. Edmonton, Alberta, where samples were stored at <-20 "C. 

B.3. Araalytkal Methodology 

Apple and pear samples were analyzed using an HPLC/UV method (Method AG-597B), 
"Analyticai Method for the Determination of CGA-173506 in Crops by High Performance 
Liquid Chromatography Including Validation Data." This method is the current tolerance 
enforcement nethod for determining fludioxonil in plant commodities. 

For this method. residues are extracted with ACN:water (90: I 0, v/v), filtered, and concentrated 
to remove the ACN. Residues were diluted with a sahrrated salt solution and partitioned into 
MTBE. Residues were then solvent exchanged into toluene, diluted with hexane, and cleaned up 
using a silka SPE cartridge duted with toluene:dichloromethane (1: 1, v/v). Residues were next 
concentrated to dryness. reconstituted in methanol:water, and further purified using a phenyl SPE 
cartridge elutu.' with acetone. Purified residues were concentrated, reconstituted in the HPLC 
mobile pha,c. hexane:methanol:isopropyl alcohol (90:6:6, v/vlv), and analyzed by l-lPLC1UV at 
268 nm usi;ig a normal phase amino column and external standards. The LOQ is 0.02 ppm, and 
the estimatd l.OD was 0.013 ppm. 

ln conjunction with the analysis of field trial samples, the above method was validated using 
control sarnplc,s of apples and pears fortified with tludioxonil at 0.02-2.0 ppm. 

C RE:R I.TS AND DISCUSSION 

The number of apple and pear post-harvest trials is adequate, and geographic representation of 
the residue data is not relevant as the proposed use is for post-harvest applications in fruit 
packing houses. A total of eight post-harvest trials were conducted in which apples or pears (4 
trials each) received a post-harvest application oftludioxonil, formulated as a 1.9 lb/ga!SC or 
50% WP. Each trial consisted of four or six different treatments, including a control (Trt #1); a 
single drend1 application using the SC formulation at 0.25 lb ai/ 100 gal (Trt #2); a single low­
volume spray application using the SC formulation at 0.25 lb ai/200,000 fruit (Trt #3 ); a 
combination elf a drench application at 0.25 lb ai/100 gal and a low-volume spray application at 
0.25 lb ai/200.000 fruit using the SC formulation (Tri #4 ); a combination of a drench application 
at 0.25 lb ai, ! 00 gal and a low-volume spray application at 0.25 lb ai/200,000 fruit using the WP 
formulation ( I rt #5); and a single low-volume spray application using the WP formulation at 
0.50 lb ai/200,000 fruit (Trt #6). All the low-volume applications included the use of a finishing 
wax at the rates recommended on the label for the wax. After the final application, fruits wern 
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allowed to d,v, and duplicate treated samples were collected and placed in frozen storage. In 
addition, sckcted subsamples of apples and pears from Treatments 2, 4, and 5 were also gently 
washed pri,.>r to sampling. 

The HP LC'l V method (Method AG-5978) used to determine fludioxonil residues in/on apples 
and pears na:; adequately validated in conjunction with the analysis of treated samples. 
Concurrent method recoveries from samples fortified at 0.02-2.0 ppm ranged from 70-115% and 
the overall a\ .::rage was 92 ± 14% (Table C.1 ). Apparent residues offludioxonil were <LOQ 
in/on all apple and pear control samples. The validated method LOQ is 0.02 ppm and the 
estimated LC"J is 0.013 ppm. Adequate sample calculations and example chromatograms were 
provided. 

Pome fruit samples were stored for up to 3.4 months prior to extraction for analysis (Table C.2). 
Adequate storage stability data are available indicating that tludioxonil is stable at -20 °C for up 
to 28 monti1s ,m grapes (D258870, W. Donovan, 12/20/99). These data will support the frozen 
storage inter-, :ils in the current trials. 

"fhe distrib11tion ofresidues between the various post-harvest treatments was similar for apples 
and pears. F, ,r the SC formulation, residues were 0.26-1.60 ppm in/on apples and 0 .. 02-1.20 
in/on pears following the single drench application at 0.25 lb ai/100 gal (Trt #2, Table C.3), and 
residue Jew[:; were similar in/on apples (0.06-1.00 ppm) and pears (0.11-1 .40 ppm) ltollowing a 
low-volum,, application at 0.25 lb ai/200,000 fruit (Trt #3). The highest residue levds were 
,.ibserved in,c,n apples (0.42-2.30 ppm) and pears (0.39-2.90 ppm) following the combined 
drench and low-volume applications of the SC formulation at a total rate of0.5 lb ai (Trt #4). 
Average re:ml11es in/on apples were 0.81, 0.33, and 1.04 ppm for Treatments 2, 3 and 4, 
rcspectivelv (Table C.4), and average residues in/on pears were 0.50, 0.63, 1.23 ppm for 
Treatments > 3 and 4. 

Fdr the WP fr,rmulation, residues were 0.39-0.73 ppm in/on apples and 0.42-0.97 ppm pears 
following the combined drench.and low-volume applications at a total rate of0.5 lb ai (Trt# 5); 
and residues were 0.05-051 ppm in/on apples and 0.12-1.60 in/on pears following the single low 
volume appEcation at 0.5 lb ai/100 gal (Trt #6). Average residues for Treatment 5 and 6 were 
0.52 and 0.1,, ppm in/on apples and 0.67 and 0.54 ppm in/on pears. Comparing residues from 
the combin,,d drench and low-volume applications of the SC and WP formulations (Trt #4 and 
#5) indicates 1hat residues from the WP formulation were slightly lower than from the SC 
fommlation. 

Comparing av,~rage residues in/on unwashed and washed fruits within each trial indicates that 
mild washing with water reduced residues by an average of 49%. In I l trials, washing reduced 
residues by 5 .. <)4%, and in one test residues there was no difierence between washed and 
unwashed f>c1its. 
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TABLE C.!. Summar of Concurrent Method Recoveries of Fludioxonil from Pome Fruits. 

Analytc Matrix 
Spike level Sample size Recoveries r-...-[ean ± std dev 

(ppm) (n) (%) (%) L--. .. 
0.02 6 IOI, 84, 73, 112, 115, l04 98 ± 16 

0.10 2 70,84 77 .. 

Fludioxonil I .\pplc and 
0.20 8 82. 92, 94, 91. 107. 87. 93. 71 90± 10 

' 
Pear 

i 2.0 2 104. 99 102 .. . 
_j Overall 18 70-115 92 _.:... l-1-

TABLE C.::C Summar of Stora!!e Conditions. 
Matrix Storage Temperature Actual Storage Duration Interval 1Jf Demonstrated 

(°C) (months) Stora2:e Stabilitv (months)1 

A--Ies and near-; -20 1.1-3.4 28 
D258S70, \~,.. :hmovan, 12/20/99. 

TABLE C.3 Residue Data from Post-harvest Pome fruit Trials with Fludioxonil (SC or WP). - -
Tri;il ID Crop; Total Rate PTl' F!udioxonil 
(City, State; Y~ar'- Variety 

Formulation TRT# 
(lb ai) 1 Commodity 

(days) Residues (ppm}' .......,., .... 
Visali,L CA 2(:11-: 

! 1.9 lbloal SC 2 (l.'5 Fruit 0 0.26. 0.38 
5_,(){1 

I Fruit 0 0.09, 0.41 
i I. 9 lb/gal SC 3 0.25 

Washed Fruit 

I 
0 <0.02. 0.22 

Apple; Golden 
1.9 lh1gal SC 4 0.50 

Fruit 0 1.3, IJ.46 
Delicions Washed Fruit 0 0.44, 0.47 

50 WP ' 0.50 
Fruit 0 0.73, 0.46 

I Washed Fruit 0 <0.02, 0.23 
' 
i 50 WP 6 0.50 Fruit 0 0.51, 0.05 

Hud~;cn. NY 2:'JLf .. ! I 1. 9 lb/gal SC 2 0.15 Fmit I) 1.6, 0.73 I 
5301 Fruit 0 0.06. 0.07 1.9 lbigal SC 3 0.15 

Washed Fruit I) <IJ.02, 0.02 

.\pple, Empire I. 9 lb1gal SC 4 11.50 
Fruit 0 0.58. 0.53 

Washed Fruit 0 0.68, 0.3.\ 

50 WP 5 0.50 
Fruit I) 0.39, 0.50 

Washed Fruit 0 0.30, 0.24 

50WP 6 0.50 Fruit 0 0.10, 0.09 
Parlier, CA 2(1{i.: 1.9 lb/eal SC 2 0.25 Fruit 0 1.1, 1.2 
5302 Apple, Granny 

1.9 lb/oal SC 3 0.25 Fruit 0 0.74, 1.0 Smith 
1.9 lb/oal SC 4 0.50 Fruit 0 2.3, 2.2 

Hudson, NY 201q 1.9 lbi•al SC 2 0.25 Fruit 0 0.70, 0.48 
5-103 Apple, Empire 1.9 lb/gal SC 3 0.25 Fruit I) 0.14, 0.14 

1.9 lbi,al SC 4 0.50 Fruit 0 0.42, 0.51 
Visalia, CA 200-t 1.9 lb/gaJ SC 2 0.25 Fruit 0 0.52, 0.38 
5304 Fruit 0 0.78, 0.88 

1.9 lbigal SC 3 0.25 
Washed Fruit 0.08, 0.19 0 

Pear. Bose I. 9 lb/gal SC .\ 0.50 
Fruit 0 2.2, 1.4 

Washed Fruit 0 0.05, 0.16 

50 WP 5 0.50 
Fruit 0 0.97, 0.69 

\Vac;hed Fruit 0 0.09, 0.50 
50WP 6 0.5 Fruit 0 1.6, 0.33 

Hudson. ~y 2004 Pear, Bose l.9 lb/2:al SC 2 0.25 Fruit 0 0.36, 0.55 
5305 Fruit 0 0.1 I. 0.14-1.9 \b/gal SC -' 0.15 . 

Washed Fruit () 0.10, 0.05 

l.9 lb/gal SC l 0.50 
Frnit I) 0.62, 0.53 

Washed Fruit 0 0.62, 0.47 
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TABLEC.3. Residue Data from Post-harvest Pome fruit Trials with Fludioxonil SC or WP). 
Trial ID Crop; 

Formulati(m TRT# 
Total Rate 

Commodity 
PTJ2 Fludioxonil 

(City. State; 'r ean Variety (lb ai) 1 (days) Residues (ppm)3 

50 WP 5 0.50 Fruit () 0.61, 0.42 
Washed Frui1 0 0.63, 0.41 

50 WP 6 0.5 Fruit 0 0.12, 0.12 
Parlier. Ca 2004 I. 9 lbi!!al SC 2 0.25 Fruit 0 0.10. 1.2 
5306 Pear, Bartlett 1.9 lb/eal SC 3 0.25 Fruit 0 1.4. 1.3 

I. 9 lb/gal SC 4 0.50 Fruit () 2.9, 0.39 
Hudsnn, NY 2P(q I. 9 lb/ gal SC 2 0.25 Fruit 0 0.86, 0.02 
5307 Pear, Bose 1.9 lb/gal SC 3 0.25 Fruit 0 0.30, 0.14 

1.9 lb/gal SC 4 0.50 Fruit 0 0.86, 0.95 

·-Rate~ an~ t::~pressed m lb :.11/l 00 gallons for the drench apphcat10ns and m lb at., 200,000 fnnt for the lov.-volume 
app!icattH1 
The va!idalt·d method LOQ ls 0.02 ppm. 

TABLEC.-1. Surnmarv of Residue Data from Post-harvest Pome Fruit Trials with Fludioxonil (SC or WP). 

Commodity 1\pplication (Trt#) 
PTI Total Rate Residue Levels r '"''"'tn t 

(Jays) (lb ai) 1 
n Min. Max. HAFT3 Median Mean 

Drench aonlication (#2) 0.25 8 0.26 1.60 1.17 0.72 0.31 
Low-volume annlicatiot1 (#3) 0.25 s 0.06 1.00 0.87 0.14 0.33 
Drend: · h:ash + low-volume 

0.50 Apple annlicariun {#4) 0 8 0.42 2.30 2.25 0.56 ] _()4 

Drencb r \v'ash + low-volume 
0.50 annlic2tion (#5) 4 0.39 0.73 0.60 0.43 0.52 

Low-volume annlication (#6) 0.50 4 0.05 0.51 0.28 0.10 0.19 
Drench anplication 1#2) 0.25 8 0.02 1.20 0.65 0.45 0.50 
Low-volume annJication (#3) 0."5 8 0.1 1 1.40 L35 0.54 0.63 
Drench +- \'/ash+ low-volume 

0.50 Pe;.ir apnlicati\)!l \#4) 0 ~ 0.39 2.90 1.80 0.91 1.23 
Drcnd, !- wctsh + low-volume 

0.50 apnlication /±15) .j 0.42 0.97 0.83 0.65 0.67 
Low-vnlumc a ....... !ication (#6) 0.50 .j 0.12 1.60 0.97 ().'3 0.54 

Std. Dev. 

0.46 
0.36 

0.80 

0.15 
0.22 
0.39 

0.53 

0.89 

0.?3 
0.71 

Rates Jre ,:xpressed in lb ai/100 gallons for the drench applications and in lb ai/200,000 fruit for the low-volume apphcat10n. 
fht: LOQ ,:- 0.02 ppm. 
HAFT= Hlgn~i,t-Average Field T1ial. 

D.. CQI\/CLUSION 

The apple and pear data are adequate and will support the post-harvest use of the 1. 9 lb/gal SC 
formulation offludioxonil as either a single drench application at up to 0.25 lb ai/100 gal, a low­
volume spray application at up to 0.25 lb ai/200,000 fruit, or a combined drench and low-volume 
spray application on the same day at rates indicated above. The data will also support the post­
harvest use of the WP formulation on pome fruit as a combined drench and low-volume spray at 
a total rate of 0.5 lb ai, or as a low-volume spray at up to 0.5 lb ai/200,000 fruit. In addition, the 
data suppon tlie inclusion of a commercial finishing wax in the treatment solution. 
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STUDY REPORT: 

46715504. Ediger K. (2005) Fludioxonil-Magnitude of the Residues in or on Kiwi Fruit 
Following 2ost-Harvest Applications. Lab Project Number: T0IJ3403-03. Unpublished study 
prepared b 1 :~. yngenta Crop Protection. 143 pages. 

!EXECUTIVE SUMMARY: 

Two post-bar•.·est trials were conducted on kiwifruit in CA during 2004. At trial each location, 
kiwifruit reu.,i•1ed a single, post-harvest application of fludioxonil, formuiated as a 1.9 lb/gal SC 
or 50% WF. Each trial consisted of three or five different treatments, inclluding a control (Trt 
#I): a single dip application using the SC formulation at 0.25 lb ai/100 gal (Trt #2); a single low­
volume spn,, application using the SC formulation at 0.25 lb ai/200,000 fruit (Trt #3); and single 
dip applicmions using the WP formulation at 0.25 or 0.50 lb ai/100 gal (Trts #4 and #5). 
Following application, fruits were allowed to dry, and duplicate treated samples were collected 
from each treatment and placed in frozen storage. Subsamples from Treatments #2 ,md #5 were 
also held in refrigerated storage for 30 days prior to sampling, to examine decline during storage. 
Samples w,,,:: stored frozen from collection to analysis for up to 2. 9 months, an interval 
supported bv '.Lvailable storage stability data. 

The high-perfo1mance liquid chromatography (HPLC)/ultraviolct (UV) method (Method AG-
597B) used to determine fludioxonil residues in/on kiwifruits is the current tolerance 
enforcement method for plants and was adequately validated in conjunction with the field sample 
analyses. For this method, residues are extracted with acetonitrile (ACN):water, filtered, 
concentrated. and partitioned into methyl tert-butyl ethyl (MTBE). Residues are then solvent 
exchanged into toluene and cleaned up using silica and phenyl solid-phase extraction (SPE} 
cartridges. Fur.tied residues are then analyzed by HPLC/UV using a normal-phase amino 
column with a mobile phase ofhexane:methanol:isopropyl alcohol. The validated limit of 
quantitatiorc ( L.OQ) is 0.02 ppm, and the estimated limit of detection (LOD) was 0.005 ppm. 

For the SC formulation, residues in/on kiwifruits were 2.5-5.1 ppm following the dip application 
at 0.25 lb ai/ I 00 gal and 1.4-4.2 ppm following the low-volume spray application at 0.25 lb 
ai/200,000 fruit. and residues averaged 3.78 and 3.95 ppm for the two treatments, respectively. 
For the WP f,,nnulation, residues were 0.67-4.2 ppm following the dip application at 0.25 lb 
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ai/100 gal ,me 5.5-7.5 ppm following the dip application at 0.5 lb ai/100 gal, and average 
residues w,,rc: 2.92 and 6.55 ppm, respecti, ely. Residues from the SC and WP fommlations 
were similar for the dip applications at 0.25 lb ai/100 gal, and refrigerated storage fo1· up to 30 
days had nu dfoct on residue levels. 

STUDY /\VA.KYER ACCEPT ABILlTY/DEFIClENCIES/CLARIFICA TIO NS: 

Under the conditions and parameters used in the study, the post-harvest residue data on kiwifruit 
are classified as scientifically acceptable. The acceptability of this study for regulatory purposes 
is addressed in the forthcoming U.S. EPA Residue Chemistry Summary Document CDP# 
325160]. 

-COMPLIANCE: 

Signe<l and date<l Good Laboratory Practice (GLP), Quality Assurance and Data Confidentiality 
statements w,::rc provided. The study author cited deviations from GLP compliance that included 
gross sampie weight determinations and field history which were not collected according to GLP 
guidelines, and application solution data were not generated as required in 40 CFR part 
160.1 13ia)(:: and (3). None of these deviations affect the acceptability of the study. 

A... BA':.KGROUND INFOR.tVIATION 

Fluclioxonil is a contact fungicide, which inhibits protein kinase, leading to reduced fungal 
growth and development. Tolerances are currently established for residues of fiudioxonil, 4-
(2,2-difluoro- i ,3-benzodioxol-4-yl)-lH-pyirolc-3-carbonitrile, in/on various plant commodities 
at Ie,els ranging from 0.01-500 ppm [ 40 CFR § 180.516), including a 20 ppm tolerance on 
kiwifruit. 

TABLE A.l. Fludioxonil Nomenclature. 
Compound 

◊Y-CN 
F 

\ 
0 01/~o 

F I 
H 

Common narn~ Fludioxonil 
Comoanv exocrirncntal name CGA-173506 
ICPAC name 4-(2,2-difluoro-1,3-benzodioxol-4-vl)-/ H-mrrrole-3-carbonitrile 
CAS name 4-(2,2-difluoro-1,3-bcnzodioxol-4-vl)- / H-ovrrole-3-carhonitrile 
CAS registry number 131341-86-1 
End~usc prnduct:--. : EP) Scholar'"' fungicide (50% WP: EPA Reg. No. 100-969) 

Scholar°" Fun!!icidc (1.9 lbl,rnl SC; EPA Reg. No. !00-###) 
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TA.BLEA.2. Phvsicochemical Prooerties of Fludioxonil. 
Parameter Value Reference -Mcltiirn noint 199.8 °C Provided in this study 
nH 8-9 (iiJ. 25 °Cf I% auueous Dis"""rsion) 
Density 1.54 g-/cm~ tvnical at 23 °C 
Water solubilitv (25 °c\ 1.8 me/L 
Solvent solubility (mg/L@ 25 ~c) Ethanol 44,000 

Acetone 190,000 
Toluene 2-700 
n-Octanol 20,00() 
n-Hexanc 7.8 

Vanor pressun.: 1 2:5 °C) 1.9 x lff~ mm Ho-
Dissociation L'.011.,;tant, pKa pKal <O 

nK,,, -14.! 
Octanol/water nartition coefficient. Lo,T1k" -w) 4.12 /ii 25 °C 
UV /visible absorption spectrum 12,3841/mol x cm (~0266 nm (ncutra! solution) 

12,3271/mol x cm(~ 265 nm (acidic solution} 

--~-·" 11,790 !/mol x cm la), 271 nm (basic solution) 

B. EXPERIMENTAL DESIGN 

:8.1. Study Site Information 

The untreaic, 1

• kiwifruits used for post-harvest treatments were obtained from commercial or 
rese3rch or :h2,1ds. As applications were made post-harvest at indoor facilities, variables such as 
soil type, lcm;th of growing season and weather are not relevant to the current study. 

Fludioxonil (SC or WP) was applied to kiwifruits post-harvest as either a single dip application 
or a !ow-vclurne spray (Table B.1.1 ). For the dip application, fruits were placed in a bucket or 
tray contaimng the application solution and were gently agitated in solution for approximately 
one minute. !'or the low-volume application, fruits were treated by sending them through a 
packing line equipped with either controlled droplet applicators or PVC rollers with spray 
nozzles. 

TABLE B.l.1. Studv Use Pattern on Kiwifruits: Post-harvest Annlication of Fludioxonil (SC or WP\. 
Location Post-harvest Annlication 
(City, State; Y 0:ar'1 Single Rate Total rate 
Triai ID Trt# Method: Timing Fonnulation /lb ai) 1 (lb ai-) 1 Additives 

Visalia_ CA; 200-1. 2 Sin2"1e din a"'"iication 1.9 lhl•al SC 0.25 0.25 None 
5310 3 Sim.de low-volume an.., Ii cation 1.9 lbi!!al SC 0.25 0.25 N.one 

4 SinrYlc din a .... ~Iication 50%WP 0.25 0.25 None 
5 Sin,:rle din a ......... lication 50%WP 0.50 0.50 None 

Parlier, CA: 2/H)'-+ 2 Sin2"le din an .... lication 1.9 lb/Pal SC 0.25 0.25 None 
531 I 3 Sino-Jc low-volume anrlication 1.9 lb/ea! SC 0.25 0.25 '.'Jone 

4 SiM-!e din a".., Ii cation 50%WP 0.25 0.25 >Jone 
5 Sin£1e dio am,!ication 50%WP 0.50 0.50 i\'one 

Rates arc c:-,pr~~;scd rn lb ai/100 gallons for the dip application and rn lb ai:200,000 fruH tor tbe low-volume application. 
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DACO 7.4.1/7.4.2/OPPTS 860.1500/OECD TlA 6.3. l, 6.3.2, 6.3.3 and ll!A T3. l, 8.3 .2. 8.3.3 
Crop Field Trial -- Ki\.vifruits (Post-harvest use) 

B.2. Sample Handling and Pr~paration 

The fruit wa;; allowed to dry after application. and then duplicate treated samples were collected 
from each treatment and placed in frozen storage on the day of treatment. Subsamples from 
Treatment•; !12 and #5 were also refrigerated (7 ± 8 °C) for 30 days prior to sampling in order to 
examine residue decline under refrigerated conditions. All samples were shipped frozen to 
Syngenta Ccrp Protection, Inc., Greensboro, NC for sample preparation, where samples were 
stored at-:'.0 ''C. For analysis, the prepared samples were later shipped frozen to Enviro-Test 
Laboratori ,s. Edmonton, Alberta, where samples were stored at _<-20 °C. 

B.3. An al:, tical Methodolog,; 

Kiwifruit samples were analyzed using HPLC/UV method (Method AG-5978), "Analytical 
Method for the Determination ofCGA-173506 in Crops by High Perfom1ance Liquid 
Chromatography Including Validation Data." This method is the current tolerance enforcement 
method for letermining fludioxonil in plant commodities. 

For this me!LA.I, residues are extracted with ACN:water (90: I 0, v/v), filtered, and concentrated 
to remove :he A.CN. Residues were diluted with a saturated salt solution and partitioned into 
MTBE. Rc:;idues were then solvent exchanged into toluene, diluted with hexane, and cleaned up 
using a sili,~a SPE cartridge eluted with toluene:dichloromethane (I: I, v/v). Residrncs were next 
CGnc::ntratt:d t:: dryness, reconstituted in methanol:water, and further purified using rn phenyl SPE 
cartridge eluL,c'. with acetone. Pc1rified residues were concentrated, reconstituted in the HPLC 
mobile pha.,,e .. hexane:methanol:isopropyl alcohol (90:6:6, v/v/v), and analyzed by HPLC/UV.at 
268 nm usir.g a norma.1 phase amino column and external standards. The LOQ is 0.02 ppm, and 
the estimatcc LOD was 0.005 ppm. 

In conjunctior with the analysis of field trial samples, the above method was validated using 
control sam:Jics of kiwifruit fortified with tludioxonil at 0.02-10.0 ppm. 

C. RESlLTS AND DISCUSSION 

The number ot'kiwifruit post-harvest trials is adequate, and geographic representation of the trial 
data is not relevant as the proposed use is for post-harvest application in fruit packing houses. 
Two post-harvest trials were conducted in which kiwifruit received a single post-han,est 
application odludioxonil, formulated as a 1.9 lb/gal SC or 50% WP. Each trial consisted of 
three or fiv,: 1.Lfferent treatments, including a control (Trt # l ); a single dip application using the 
SC formulation at 0.25 lb ai/100 gal (Trt #2); a low-volume spray applicalion using the SC 
fomrnlation at 0.25 lb ai/200,000 fruit (Trt #3); and single dip applications using the WP 
formulation at 0.25 or 0.50 lb ai/100 gal (Trts #4 and #5). The fiuit were allowed to dry 
following anplication, and duplicate treated samples were collected from each treatment and 
placed in frnzen storage. In addition, subsamples from Trt #2 and #5 were held in refrigerated 
storage for rn days prior to sampling. 
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______ Crop Field Trial-·· Kiwifruits (Post-harvest use) 

The HPLCLV method (Method AG-597B) used to determine fludioxonil residues in/on 
kiwifruit" a:-. adequately validated in conjunction with the field sample analyses. Concurrent 
method recoveries from samples fortified at 0.()2-10.0 ppm ranged from 72-119% and the overall 
average was 99 ± 19% (Table C. l ). Apparent residues of tludioxonil were <LOQ inion one 
control sampies and 0.03 ppm in the remaining 3 control samples. The validated method LOQ is 
0.02 ppm. :md the estimated LOD was 0.005 ppm. Adequate sample calculations and example 
chromatog;-:11ns were provided. 

Kiwi sampies were stored for up to 2.9 months prior to extraction for analysis (Table C.2.). 
Adequate storage stability data are available indicating that tludioxonil is stable at -18 °C for up 
to 28 months ,Jn grapes (D258870. W. Donovan. 12/20/99). These data will support the frozen 
storage inten als in the current trials. 

For the SC fonnulation, residues were 2.5-5. l ppm following the dip application at the 0.25 lb 
ai/ l 00 gal rak and 1.4-4.2 ppm following the low-volume spray application at 0.25 lb ai/200,000 
fruit (Table C.3), and average residues were similar for the two treatments at 3.78 and 3.95 ppm, 
respective], (Table C.4). For the WP fonnulation, residues inion kiwifiuit were 0.67-4.2 ppm 
following the dip application at 0.25 lb ai., I 00 gal and 5.5-7.5 ppm following the dip application 
at O.S lb ai.1 ! 00 gal, and average residues were 2.92 and 6.55 ppm, respectively. Residues from 
the SC and 'A P formulations were similar for the dip applications at 0.25 lb ai/100 gal, and 
refugerateci storage for up to 30 days had no effrct on residue levels. 

TABLE C.l. Summa .. - of Concurrent 1\ifothod Recoveries of Fludioxonil from Kiwifruits. 

Arwlyte i :\-fatrix 
Spike level Sample size Recoveries J\,I ean ± std dcv 

I (ppm) (n) (%) ( 0/' ~-----t-- . / 0/ 

0.02 I I 13 NA 
ll.10 ) 119, 72 96 

Fludioxon11 ,(iwifruit 
10.0 2 90. 103 97 

Overall 5 72w! 19 99 :~ 19 

TABLE C.2 Summar of Storai,e Conditions. 
Actual Storn.gc Duration Interval of Demonstrated 

Matrix Storag:e Temnerature (°C) (months) Storage Stab~litv (months) 1 -Kiwifruit -20 0.8-2.9 28 
-IJ2:,8870, W. Donovan, !2120/99. 

TABLE C.3. Residue Data from Post-harvest Kiwifruit Trials with Fludioxonil (SC or WP). 
Trial ID Total Rate PTI2 Fludioxonil 
(City, State; Year) Variety Fonnulation Treatment type(#) (lb ai)' Commodity (days) Residues (ppm}' 

Visalia, CA: 2004 
1.9 lb/gal SC Single dip application 0.25 Fruit 

0 5.l.4.9 
5310 (#2) 30 4.5. 4.2 

1.9 lb/gal SC 
Single low-volume 

0.25 Fruit 0 1.4.2.0 anrlication (#3) Hayward 
Single dip application 

50% WP 
(#4) 

0.25 Fruit 0 4.2, 0.67 

50%WP 
Single dip application 

0.50 Fruit 
I) 7.5, 6.8 

(#5) 30 5.4, 8.0 
Parlier_ CA: 2004 Hayward 

1.9 lb/gal SC 
Single dip application 

0.25 Fruit 
0 2.5, 1.6 

5311 (#2) 30 3.6. 3.5 
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TABLE C.3. Residue Data from Post-harvest Kiwifruit Trials with Flndioxonil (SC or WP). 
Trial ID Total Rate PT[· Fludioxonil 
(City, Stare: ,.--:,1r) Variety Fonnulation Tn::atmcnt type(#) (lb ai) 1 Commodity (days) R~si<lues (ppm}' .. 

1.9 lb/gal SC 
Single low-volume 

0.25 Fruit 0 2.8., 4.2 
ann!ication (#3) 

50°/o \VP Single dip application 
0.25 Fruit 0 3.4. 3.4 

(#4) 

50%WP 
Single dip application 

0 . .50 Frnit 
0 6.4, 5.5 

(#5) 30 3.7, 6.6 
Rates are expressed in lb ai/100 gallons for the dip application and in lb ai/200,000 fruit for 1'he low-volume: application. 
Post-treatmi:nt interval; selected samples were rdrigerared (7 "C) for 30 days prior to sampling. 
The vn!i(ht.:d method LOQ is 0.02 ppm. 

TABLEC.~. Summa-, of Residue Data from Post-harvest Kiwifruit Trials with Fludioxonil (SC or WPi. 

Commndity 
l'reatmcnt Total Rate PT! Residue Levels lnnmY' 

{formulation) (lbai)' (days) n Min. Max. HAFT' Median Mean Std. Dev. --I Dip application 0.25 0 4 2.50 5.10 5.00 3.75 3.78 1.42 
( 1 l, lb/gal SC) 30 4 3.50 4.50 4.35 3.90 3.95 OA8 
L:\\-volume 

ippiication (L~5 I) -+ 1.40 4.20 3.50 2.40 2.60 1.21 
\Vhok fruil (I.\' lbh,a\ SC) 

Dip application 
0.25 0 4 ()_j-;' 4.20 3.-lO 3.➔ 0 2.CJ2 1.55 {~:O~ii WP'l 

f)ip application 
0.50 

I) 4 5.50 7.50 7.15 6.60 6.55 0.83 
,.~0% WP) 30 4 3.70 8.00 6.70 6.00 5.93 1.82 

Rates ::ir...: .~v-rresscd in lb aii!00 gallons for the dip application and in lb ai/200,000 fruit for tlhe low-volum~· applicJtion. 
P·.)st-tre:ll ri,.':it interval: selected samples were refrl;;<.!ratcd (7 "C) for 3(1 day~ prior to sampling. 
l"hc mctlw,i : CH) is 0.02 ppm. 
fL,.;,,;:T =- fi /1e-,1-Awrage Fidd Trial. 

JD, CO'-iCLUSION 

The kiwifrwt post-harvest trial data are adequate and will support the posi:-harvest use of the 1.9 
lb/gal SC formulation as a single dip application at up to 0.25 lb ai/100 gal or a low-volume 
spray application at 0.25 lb ai/200,000 fruit, and the use of the WP formulation as a single dip 
application at Jp to 0.5 lb ai/100 gal. For the SC formulation, residues in/on kiwifruits were 2.5-
5.1 ppm folL1wing the dip application at 0.25 lb ai/100 gal and 1.4-4.2 ppm following the low­
volume spray application at 0.25 lb ai/200,000 fruit, and residues averaged 3.78 and 3.95 ppm 
for the two treatments, respectively. For the WP formulation, residues w,:re 0.67-4.2 ppm 
following the dip application at 0.25 lb ai/100 gal and 5.5-7.5 ppm following the dip application 
at 0.5 lb ai/ I 00 gal, and average residues were 2.92 and 6.55 ppm, respectively. 
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Primary Evaluator ~ .::r~,. ~ , ..,... 
George F. Kramer, Ph.D., Senior Chemist 
Registration Action Branch (RAB 1) 
Health Effects Division (HED) (7509P) 

Approved by · . ,1 . 

P.V. Shah, Ph.D., Branch Senior Scientist 
RABl/HED (7509P) 

Date: 16-NOV-2006 

Date: 16-NOV-2006 

This DER we, ,,riginally prepared under contract by Dynamac Corporation (1910 Sedwick Rd., Building 100, 
Durham, NC ::·,~· 13; submitted 7/J l/2006). The DER has been reviewed by HED and revised to reflect current 
Otlkc of Pesllc1de Programs (OPP) policies. 

STUDY REPORT: 

46715505. Ediger K. (2005) Fludioxonil-Magnitude of the Residues in 01r on Peach and Plum 
Following Fost-Harvest Applications. Lab Project Number: T002780-03. Unpublished study 
prepan)d bv Syngenta Crop Protection. 196 pages. 

EXECUTIVE SUMMARY: 

A to1al of eight post-harvest trials using peaches and plums (4 trials each) were conducted in CA 
and NY during 2004. At each trial location, peaches or plums received a single, posit-harvest 
application offludioxonil, formulated as a 1.9 lb/gal suspension concentrate (SC) or a 50% 
wettable powder (WP). Each trial consisted of three or five different treatments, inclluding a 
control {Tr1 # l ); a dip application using the SC formulation at 0.25 lb ai/100 gal (Trt #2); a low­
volume spray application using the SC formulation at 0.25 lb ai/200,000 fruit (Trt #3 ); and a 
low-volum,~ application using the WP fommlation at 0.25 or 0.50 lb ai/200,000 fruit (Trts #4 and 
#5). All treatments included the use of a finishing wax (Decco PNP Lustr25 I) at rati,:s of 5·-33% 
of the treatment solution or 16. 7 gal wax/200,000 fruit. After treatment, fruits were allowed to 
dry, and duplicate treated samples were collected from each treatment and placed in frozen 
storage. Subsamples of peaches and plums from Trts #3 and #5 of were also gently washed prior 
to sampling, and plum subsamples from Trts #3 and #5 from two sites were refrigerated for 5-25 
days ptior 1o sampling. Samples were stored frozen from collection to analysis for up to 4.5 
months, an interval supported by available storage stability data. 

The high-performance liquid chromatography {HPLC)/ultraviolet (UV) method (Meithod AG-
597B) used to determine t1udioxonil residues in/on peaches and plums is the current tolerance 
enforcement method for plants and was adequately validated in conjunction with the analysis of 
treated sampks. For this method. residues are extracted with acetonitrile (ACN):water, filtered, 
concentratuL and partitioned into methyl tert-butyl ethyl (MTBE). Residues are then solvent 
exchanged into toluene and cleaned up using silica and phenyl solid-phas,, extraction (SPE) 
carttidges. Purified residues are then analyzed by HPLC/lJV using a norrnal-phase amino 
column with a mobile phase ofhexane:mcthanol:isopropyl alcohol. The validated limit of 
quantitation ( LOQ) is 0.02 ppm, and the limit of detection (LOD) was estimated to be -0.0 l 
ppm. 
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In the peach t1ials, residues in/on fruits sampled immediately after treatment were l .8-5.0 ppm 
for the dip appiication of the SC at 0.25 lb ai/ I 00 gal (Trt #2); 0. 77-2.90 ppm for the: low-volume 
application of the SC at 0.25 lb ai/200,000 fruit (Trt #3 ); 1.4-3. 9 ppm for the low-volume 
application ot the 'WP at 0.25 lb ai/200,000 fruit (Trt #4); and 2.3-5.5 ppm for the low-volume 
application 01· the WP at 0.50 lb ai/200,000 fruit (Trt #5). Average residues in/on peaches from 
Treatments = :hrough 5 were 3.0, 1.5, 2.3, and 4.2 ppm. respectively. 

In the plum tnals, residues in/on fruits sampled immediately after treatment were 0.27-0.46 ppm 
for the dip application of the SC at 0.25 lb ai/100 gal (Trt #2); 0.13-0.66 ppm for the low-volume 
application o t· the SC at 0.25 lb ai/200,000 fruit (Trt #3); 0.19-0. 71 ppm for the low--volume 
applicat10n of the WP at 0.25 lb ai/200,000 fruit (Trt #4); and <0.02-1.30 ppm for the low­
volume application of the WP at 0.50 lb ai/200,000 fruit (Trt #5). Average residues iPJon plums 
from Treatme::1ts 2 through 5 were 0.36. 0.32, 0.38, 0.75 ppm. respectively. 

For the SC formulation, the dip application had higher residues in/on peaches than the low­
volume spray application at a comparable rate; however for plums, there was no difforence in 
residues benveen Treatments #2 and #3. Comparing the low-volume application ohhc two 
formulation,; at the 0.25 lb ai rate (Trts #3 and #4), the WP formulation had slightly higher 
residues in, on peaches than the SC formulation; however, there was no difference in residue 
levels in/or plums between the two fommlations. In both peaches and plums, the highest 
residues wen, observed in/on fruit following application of the WP at the higher 0.5 lb 
ai/200,000 frui1 rate. 

\iVashing h·e2t,",J fruits with water reduced residues by an average of24%,, but refrigerated 
storage up 'n :•:; days had no effect on residue levels. 

STUDY /W Al VER ACCEPTAB!LITY/DEFICIENCIES/CLARIFICATIONS: 

Under the u1,1ditions and parameters used in the study, the stone fruit field trial residlue data are 
classified a'.i scientifically acceptable. The acceptability of this study for regulatory purposes is 
addressed ie1 rhe forthcoming U.S. EPA Residue Chemistry Summary Document [DP# 325160]. 

COMPLIANCE: 

Signed and dated Good Laboratory Practice (GLP), Quality Assurance and Data Confidentiality 
statements w,;:c provided. The study author cited deviations from GLP compliance that included 
gross sample weight determinations and field history which were not collected according to GLP 
guidelines, and application solution data were not generated as required in 40 CFR part 
160, I 13{a)I ! ) and (3). None of these deviations affect the acceptability of the study. 
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?iudioxonil/071503/Syngenta Crop Protection 
DACO 7.4.1/7.4.2/0PPTS 860.1500/0ECD llA 6.3.1. 6.3.2, 6.J.3 and IIIA 8.3.1. 8.3 !, 8.3.3 
Crop Field Trial •-Stone Fruits (Post-harvest use). 

A. BACKGROUND INFORMATION 

Fludioxonii i,, a contact fungicide, which inhibits protein kinase, leading to reduced fungal 
growth aml development. Tolerances are cunently established for residues of fludioxonil, 4-
(2,2-difluoro- l ,3-benzodioxol-4-yl)-IH-p1rrole-3-carbonitrile. in/on various plant commodities 
at levels rnngrng from 0.01-500 ppm [40 CFR § 180.516], including a 5.0 ppm tolerance for the 
stone fruit crnp group. 

TABLE A.I. Fludioxonil l'iomenclature. 
Cnmpound y 

0 ~-
F \ 

\ O o--- ::::-o 
I N . I 

H 

Common name Fludinxonil 
Comoanv cxncrimental name CGA-173506 
fUPAC nam( 4-(2,2-difluoro- l .3-benzodioxol-4-vl )- I H-nvrrole-3-carbonitrile 
CAS name 4-(2,2-ditluoro- l .3-benzodioxol-4-yl)-/ H-nvrrole-3-carbonitrile 
CAS rc1ristrv number 131341-86-1 
End-use product~: (FP) Scholar,!\) Fungicide (50%, WP; EPA Reg. '.\io. 100-969) 

Scholar·l,l Fun~icide ( 1.9 lb1gal SC; EPA Reg. No. I00-###) . .. 
TABLE A .. :. Phvsicochemical Prooerties of Fludioxonil. 
Parameter Value Refercni.::c -Mel tin~ noin: 199.8 T ProvidL'd i 11 this study 

oH 8-9 (ii), 25 °C ( 1 %1 aam:ous Disnersion) 
Density 1.54 g/cm·' typical at 23 °C 
Water solubilitv t25 '"C) 1.8 mg/L 
Soh<:nt soluh!!t~r r mg/L@ 25 cc) Ethanol 44,000 

Acetone I 90J)00 
Toluene 2,700 
n-Octanol 20,000 
n-Hexane 7.8 

Vanor nressurc (25 °C) 2.9 x 10-" mm Hg 
Dis'.'.>1Kiation ·:or:;t:1nr, pKa pKal <O 

pK,,, ~ 14.1 
Octanol/wate:· partition coefficient, Lm!(Kow) 4.12 (al 25 °C 
uv:visiblc ahsorpLion spectrum 12,3841/mol x cm @266 nm (neutral solution) 

12,327 I/mo! x cm •1!! 265 nm (acidic solution) 
11,790 1/mol x cm (W. 271 nm (basic solution) 

B. EXPERIMENTAL DESIGN 

B.1. Study Site Information 

The untreat e<l peaches and plums used for post-harvest treatments were obtai_ned trom 
commercial nr research orchards. As applications were made post-harvest ai indoor facilities, 

-
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variables smf- as soil type, length of growing season and weather arc not relevant to the current 
study. 

Fludioxonil I SC or WP) was applied to peaches and plums as either a single dip application or a 
low-volum~ s;::,ray (Table B.1.1 ). For the dip application, fruits were placed in a bucket 
containing the application solution and were gently agitated in solution for approximately one 
minute. Fer the low-volume application, fruits were treated by sending them througl1 a packing 
line equipped with controlled-droplet applicators (CD As), brushes, belts, rollers, wig-wag or 
dribble applic1tors. 

TABLE B.Ll. Studv Use Pattern on Stone Fruits: Post-harvest Annlication of Fludioxonil (SC or WP). 
Location Post-harvest Annlication 
iCity, State;\ L'c'.t" Single Rate Total r~~v: 
Trial ID Trt# Vfcthod; Tirnin2: Formulation /lb aii 1 lib ai) 1 Additives2 

., .. 
Peach Trials 

Hudson, NY: 200,l 2 Din annlication I. 9 lb/cal SC 0.25 0.25 \Vax 
528'.i 3 Low-volume an....,Jic:1tion I. 9 lb/ea! SC 0.25 0.25 \Vax 

4 Low-volume annlication 50%WP ll.25 0.25 Wax 
5 Low-volume a""""lication 50%\VP 0.5 0.5 Wax 

Visalia. CA: ~Ofl.-l 2 Din a-nnJication 1.9 lbi,,al SC 0.25 0.25 Wax 
528t) 3 Low-volume annlication 1.9 lb/ea! SC 0.25 0.25 Wax 

4 Low-volume a-''"'iication 50%WP 0.25 0.25 Wax 
5 Low-volume a ..... ..-.Jication SO¾WP 0.5 0.5 Wax 

Parlier. CA: 21111.1 2 Di□ annlication 1.9 lbieal SC 0.25 0. 1 5 Wax 
5287 3 Low-volume a ........ lication 1.9 Jb,oal SC 0.25 0.25 Wax 
Hudson, :'\"Y: '.:)"1-,j 2 Din annlication 1.9 lb,eal SC 0.25 0.25 Wax 
5288 3 Low-volume annlication 1.9 lb/oal SC 0, 1 5 (PS Wax ·-

Plums Trials 
liud-;on, NY:2CC-l 2 Din annJication 1.9 lbiual SC IJ.15 0.25 Wax. 
528() 3 Low-volume a ...... lication 1.9 lbioa! SC 0.25 0.25 Wax 

4 Low-volume a-nnJication 50%WP ll.25 0.25 Wax 
5 Low-volume annlication 501% WP 0.5 0.5 Wax 

Hudson, NY: :~O!'l-f 2 Din a ....... lication 1.9 lb/oa! SC 0.25 0.25 Wax 
5290 3 Low-volume a..-.nJication 1.9 lb/cal SC 0.25 0.25 Wax 
Visalia. CA; 2:XP 2 Dio annlication 1. 9 lb/ea! SC 0.25 0.25 Wax 
5291 3 Low-volume a ... '"'lication I. 9 lb/oa! SC 0.25 0.25 Wax 

4 Low-volume ann\ication 50%WP 0.25 0.25 Wax 
5 Low-volume annlication 50%WP 0.5 0.5 Wax 

Parlier, CA: 2!)04 2 Din an ..... [ication 1.9 lb/cal SC 0.25 0.25 Wax 
5292 3 Low-volume annJication 1.9 lb/ea! SC 0.25 0.25 Wax 

R..1tcs ;1re l;xprt:ssed m lb ai!l 00 gallons for the dtp application and m lb at1200.000 ftu1t for the low-volume application. 
All applic.Uilms included the ust: of a finishing \-Vax (Det.:co PNP Lustr 251 ). 

B.2. Sample Handling and Preparation 

Fruits were allowed to dry after application, and then duplicate treated samples were collected 
from each treatment and placed in frozen storage on the day of treatment. After collection, 
selected peach and plum subsamples from Treatments #3 and #5 at four trial sites were also 
washed by gerJ!y rubbing the fruit by hand under running water for~ IO seconds. In addition, 
plum samples from Treatments #3 and #5 from two sites were refiigeratecl (7 ± 8 °C} for 5, 15, 
and -25 clavs p1ior to sampling in order to examine residue decline under refiigerated conditions. 
All sampleo wore shipped frozen to Syngenta Corp Protection, Inc., Greensboro, NC for sample 
preparation. where samples were stored at -20 °C. For analysis. the prepared sample~ were later 
DP# 325160' \,!HID No. 46715505 Page 4 of9 
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shipped fi-u,~~ to EN-CAS Laboratories, Winston-Salem, NC, where samples were stored at -20 
oc. 

B.3. Anahtical Methodology 

Peach and plum samples were analyzed using HPLC/UV method (Method AG-597B), 
"Analytical Method for the Determination ofCGA-173506 in Crops by High Perfonnance 
Liquid Chromatography Including Validation Data." This method is the current tolerance 
enforcement method for determining fludioxonil in plant commodities. 

For this method. residues are extracted with ACN:water (90:10, v/v), filtered, and concentrated 
to remove the ACN. Residues were diluted with a saturated salt solution and partitioned into 
MTBE. Residues were then solvent exchanged into toluene, diluted with hexane, and cleaned up 
using a sili,:a SPE cartridge eluted with toluene:dichloromethane (1: 1, v/v). Residues were next 
concentrated to dryness, reconstituted in methanol:water, and further purified using a phenyl SPE 
cartridge eluted with acetone. Purified residues were concentrated, reconstituted in the HPLC 
mobile phase. hexane:methanol:isopropyl alcohol (90:6:6, v/viv), and analyzed by HP LC/UV at 
268 mn usinµ a n01mal phase amino column and external standards. The LOQ is 0.02 ppm, and 
the LOD ,va,; defined as the lowest standard injected (Ing). which is equivalent to --0.01 ppm 
based on p<:ak areas. 

In conjunction with the analysis of field trial samples, the above method was validated using 
control sampk,; of peach and plums fortified with fludioxonil at 0.02-10.0 ppm. 

C RESULTS AND DISCUSSION 

The number ,,f peach and plum post-harvest trials is adequate, and geographic representation of 
the residue d,na is not relevant as the proposed use is for post-harvest application in fruit packing 
houses. A total of eight post-harvest trials were conducted in which peach or plums ( 4 trials 
each) receive,' a single post-harvest application offludioxonil, formulated as a 1.9 lb/gal SC or 
50% WP. Each trial consisted of three or five different treatments, including a control (Trt #1); a 
single dip application using the SC formulation at 0.25 lb ai/100 gal (Trt #2); a single low­
volume spray application using the SC formulation at 0.25 lb ai/200,000 fruit (Trt #3 ); and single 
low-volum,, applications using the WP formulation at 0.25 or 0.50 lb ai/200,000 fruit (Trts #4 
and #5). Ali tceatments included the use ofa finishing wax (Decco PNP Lustr251) at reported 
rates of 5-3 J" ,, of the treatment solution or 16. 7 gal wax/200,000 fruit. After treatment, fruits 
were allow,,d ;o dry, and duplicate treated samples were collected and placed in frozen storage. 
Subsamples oi peaches and plums from Trts #3 and #5 of selected trials were also gently washed 
prior to samplmg. In addition, plum samples from Trts #3 and #5 from two sites were 
refrigerated for 5-25 days prior to sampling. 

The HPLC\JV method (Method AG-597B) used to determine fludioxonil residrnis in/on peaches 
and plums w:i,; adequately validated in conjunction with the analysis of treated samples. 
ConcUITent method recoveries from samples fortified at 0.02-10.0 ppm ranged from 69-111 %­
and the overall average was 89 ± 9% (Table C. l). Apparent residues oftludioxonil were <LOQ 
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in/on 26 con!,·ol samples and 0.05 ppm in/on one peach control sample. The validated method 
LOQ is O.ll2 ppm and the estimated LOO is -0.01 ppm. Adequate sample calculations and 
example chromatograms were provided. 

Peach and pi um samples were stored frozen for up to 4.5 months prior to extraction for analysis 
(Table C.2 ). Adequate storage stability data are available indicating that fludioxonil is stable at -
20 'C for at bist 2-4 months in cherries, peaches and plums (0258861, Vv. Donovan, 11/29/99) 
and for at least to 28 months on grapes ([)258870, W. Donovan, 12/20/99). These data will 
suppmi the lnJzen storage intervals in the current t1ials. 

In the peach trials, residues in/on fruits sampled immediately after treatment were 1 .. 8-5.0 ppm 
for the dip application of the SC at 0.25 lb ai/100 gal (Trt #2, Table C.3); 0.77-2.90 ppm for the 
low-volume application of the SC at 0.25 lb ai/200,000 fruit (Trt #3); 1.4-3.9 ppm for the low­
volume application of the WP at 0.25 lb ai/200,000 fruit (Trt #4): and 2.3-5.5 ppm for the low­
volume application of the WP at 0.50 lb ai/200,000 fruit (Trt #5). Average residues in/on -
peaches frc,111 Treatments 2 through 5 were 3.0. 1.5, 2.3, and 4.2 ppm, respectively (Table C.4.1 ). 
In the plum trials, residues in/on fruits sampled immediately after treatment were 0.27-0.46 ppm 
for the dip application of the SC at 0.25 lb ai/100 gal (T1i #2); 0.13-0.66 ppm for th,: low-volume 
application 0t the SC at 0.25 lb ai/200,000 fruit (Trt #3); 0.19-0.71 ppm for the low-volume 
application ,ii the WP at 0.25 lb ai/200,000 fruit (Trt #4); and <0.02-1.30 ppm for the low­
volume app;ication of the WP at 0.50 lb ai,200,000 fruit (Trt #5). Average residues in/on plums 
from Treatnwnts 2 through 5 were 0.36. 0.32, 0.38. 0.75 ppm, respectively. 

For the SC fo1mulation, the dip application had higher residues in/on peaches than the low-­
volume sprav application at a comparable rate; however for plums, there was no difference in 
residues between Treatments #2 and #3. Comparing the low-volume application of the two 
fcrrnulations c:t the 0.25 lb ai rate (Trts #3 and #4), the WP fommlation had slightly higher 
residues in, on peaches than the SC fo1mulation; however, there was no difference in residue 
kvels in/or. plums between the two formulations. In both peaches and plums, the highest 
residues were observed inion fruit following application of the WP at the higher 0.5 lb 
ai/200,000 fruit rate. 

Companng average residues in/on unwashed and washed fruits within each trial indicates that 
mild washi,1g with water reduced residues by an average of24%. In ten trials, washing reduced 
residues by I \-68%, and in two trials residues were actually higher (108-122%) on tf1e washed 
fruit,. 

Refrigerated ,;toragc of treated fruit for up to -25 days had no effect on residue levels (Table 
C.4.2). 
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TABLE C.1. Summary of Method Recoveries of Fludioxonil from Stone Fruits. 

Analytc .l Matrix 
Spike level 

Sample size ( n) Recoveries f%) 
Mean :t std dcv 

(ppm) 1%)1 

0.02 I 92 NA 

0.20 11 
91, 94, 94, 8-l. 98, 99, 92, 83. 93 1: 9 

11 I, 75, 94 

0.50 2 93, 89 91 

F!udioxon!! l)ronc Fruit 1.0 6 91. 82, 83, 82, 88, 69 83 :l, 8 

2.0 3 80, 97. 81 86 

5.0 4 78,9j,89,97 90a,9 

10.0 I 80 NA .. 
i Overall 28 69-111 89 ::!:: 9 

. - . Standard de, ia·.•,rns were only i.:alculatcd for fort1ti(;at10ns with "'.) samples . 

TABLE C.:!. Summar of Stora9e Conditions. 
Aducil Storage Duration Interval of Demonstrated 

Matrix -·· StOrn!!e Tcmneraturc ( °C) {months) Storae:e Stability (months) 1 

Peaches and P!um~ -20 1.5-4.5 :!S 
- '. . D.2:-.8861. v'. !,c)11ovm1- 11,29/99,ant.!D258870. W. Dono,·an.12.-20N9. 

TABLE C.3 Residue Data from Stone Field Trials with Fludioxonil /SC or WP). 
Trial ID Crop; 

Formulation Tr!# 
Total Rate 

Commodity 
PT( Fludioxonil 

(Citv, State; Y ~:l.l") Variety (lb ai:) 1 (days) R-=siducs (ppm/ 
-Hudson, NY: .:1;io. 1.9 lb/eal SC 2 0.25 Fruit 0 3.7, '.5 

5:'.35 Fruit 0 0.83. ,.9 
Peach, 

!.9 lb;ga! SC' 3 0.25 
Washed Fruit 0 1.2, 0.68 

Johnboy 50°-~ WP 4 0.25 Fruit 0 1.4, 3. 9 

50% WP 5 0.5 
Fruit 0 5.5, 2.3 

\.\.'ashed Fruit 0 1.2. 4.1 
Visali,L CA: 1')()_1 1.9 lbieal SC 2 0.25 Fruit 0 2.5, 2.1 
528(: Fruit 0 2.6, 2.9 

1.9 lb/gal SC 3 0.25 
Washed Fruit 0 3.5, 3.2 Peach, 

Elegant Lady 50%WP 4 0.25 Fruit 0 1.6, 2.2 

50%WP 5 0.5 
Fruit 0 4.4, 4.5 

Washed Fruit 0 4.3, 2.7 
Parlier, C/\: :2C1tk> Peach, I. 9 lb. gul SC 2 11.25 Fruit 0 5.0, 4.6 
52j7 Elegant Lady 1.9 lbi,al SC 3 0.25 Fruit () 0.99, 1.0 
Hudson, NY: ':!004 Peach, 1.9 lb/,al SC 2 0.25 Fruit 0 1.8, 1.8 
5288 Johnboy 1.9 lb/oal SC 3 0.25 Fruit 0 0.77, 1.0 
Hudson, NY; .?(i(q I. 9 lb/oal SC 2 0.25 Fruit 0 0.39, 0.33 
5289 0 0.13, 0.18 

Fruit 
5 0.11, 0.11 

1.9 lb/gal SC 3 0.25 
15 0.27, 0.12 

25 0.17,0.14 

Washed Fruit 
0 0.06, 0.04 

Plum, 15 0.12,0.14 
Casselmmm 50%1 WP 4 (J.15 Fruit 0 0.19, 0.19_ 

0 <0.02, 0.40 

Fruit 
5 0.32, 0.31 

50%WP 5 0.5 
15 0.12, 0.36 

.- 25 0.24, 0.38 

wa~;hed Fruit 0 0.08, 0.12 
15 0.20, 0.20 
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TABLE C.3. Residue Data from Stone Field Trials with Fludioxonil (SC or WI'). 
Trial ID Crop; Total Rate 

Commodity 
PTl 2 Fludioxonil 

(Cily. State; "i ..:ari Variety Fonnulation Trt # 
(lb ai) 1 (days) Residues (ppm)3 

Huds~m. NY: 200--l- Plum, I. 9 lb/eal SC 2 0.25 Fruit 0 0.46. 0.28 
5.290 Castleton 1.9 lbhrnl SC 3 0.25 Fruit 0 0.25. 0.20 
Visalia. CA; :nn1 1.9 lb/eal SC ' 0.25 Fruit 0 0.27. 0.37 
5.291 0 ll.66, 0.43 

Fruit 5 0.52, 0.44 

I. 9 lb1gal SC ; 0.25 
15 0.92, 0.81 

26 0.77. 0.55 

\\lashed Fruit 
0 0.46. 0.49 

Plum, Royal 15 0.49, 0.67 · 
Diamond 50% \VP 4 0.25 Fruit 0 0.71. 0.42 

0 l.3. 1.3 

Fruit 
5 1.9, 1.6 

50''.'0 WP 0.5 
15 1.7. 1.2 
26 1.5, I.I 

Washed Frnit 
0 1.7, I. I 
15 0.96. 1.3 

Parlier, CA; 201).'. Plum, I. 9 lb/eal SC 2 0.25 Fruit 0 0.35, 0.39 
5292 Casselmann I. 9 lb/oal SC 3 0.25 Fruit 0 0.36. 0.36 

Rates are .::x:pn·s:,eJ in lb ai/100 gallons for the dip application and in lb ai/200,000 fruit for trle low-volume apphcat10n. 
PTl 0= post-LTeatment interval; selected samples were refrigerat~d for 5-2() days prior to sampling. 
Th.: validated method LOQ is OJ)2 ppm. 

TABLE C.4.J. Summarv of Residue Data from Post--harvest Stone Fruit Trials with FludioxonH (SC or WP). 

(·\,mmodity Funm1lation; Trt# 
PT! TDtal Rate Residue Levels (nnm)-

(days) Ob aii n Min. Max. HAFT3 Median \,lean Std. Dev. -SC: Dip 1#2) 0.25 8 1.80 5.00 4.80 2.50 1.00 1.27 

Peach 
SC Lo iv-volume f#3\. 

0 
0.25 8 0.77 2.90 2.75 1.00 1.50 0.85 

WP; L)\v-volume (#4) 0.25 4 1.40 3.90 2.65 1.90 :!.28 1.14 
WP; Luw-volumef#S) 0.50 4 2.30 5.50 4.45 4.45 4.18 1.35 
SC; Di,, (#2) 0.25 8 0.27 0.46 0.37 0.36 IJ.36 0.06 

Plum 
SC Lo,v-volume (#3) 

0 
0.25 8 0.13 0.66 0.55 0.3! 0.32 0.17 

WP; Luw-volume 1#4) 0.25 4 0.19 0.71 0.57 0.31 0.38 0.25 
WP: I_ u\v-volume (#5) 0.50 4 <ll.112 1.30 1.30 0.85 0.75 Q.65 

' Rates are expressed m lb ai/ 100 gallons for the dip application and m lb ai/200,000 fruit tor the low-volume application. 
The meth{ld LO() is 0J)2 ppm. For calculation ufthe median, mean and standard de\·iarinn, '.lJ.OQ ((l.01 ppm) was used for 
,;amples v.. ith ;·esidues <LOQ. 
HAFT= I!i~'hest-Average Field Tt·ial. 

TABLE C.4.2. Summary of Residue Decline Data from Plums Held in Refrigerated Storage (7 "C) after 
Treatment with Fludioxonil SC or WPl. 

Commodit) fonnulation; Trt# 
Total Rate PT! 

(lb ai)' ( days) n Min. Max. 

0 4 0.13 0.66 

Plum Sm~k !ow-volume 
0.25 5 4 0.11 0.52 

appliunion ( frt #3) 15 4 0.12 0.92 
25-26 4 0.14 0.77 

0 4 0.0! 1.30 

Plum 
S1n~h~ low-volume 

0.50 
5 4 0.31 1.90 

Ji:pli..:ation (Trt #5) 15 4 0.12 1.70 
25-26 4 0.24 1.50 

Rates are cxpres::.ed m lb av'200,000 TTU1t for the low-volume applicatton. 
PT! cc post~tn::1tment interval. 
"l11e methcli LOQ is 0.02 ppm. 

DP# 325160: MR.ID No. 46715505 

Residue Levels (nom) 1 

HAFT2 Median ~vlean Std. Dev. 

0.55 0.31 IJ.35 0.24 
0.48 0.28 11.30 ll.22 
0.87 0.54 11.53 0.39 
0.66 0.36 11.41 0.31 

1.30 0.85 11.75 0.65 
1.75 0.96 1.03 0.84 
1.45 0.78 0.85 0.73 
1.311 0.74 (I.SI 0.60 
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HA.Fl ffo;hi.::st-Avernge FidJ Trial. 

D. CONCLUSION 

The peach and plum data are adequate and will support the post-harvest use of the 1.9 lb/gal SC 
fom1ulation as either a dip application at up to 0.25 lb ai/100 gal or a low-volume spray 
application at up to 0.25 lb ai/200,000 fruit. These data will also support the post-harvest use of 
the WP fonnulation on peaches and plums as a low-volume spray at up to 0.5 lb ai/200,000 fruit. 
In additioc, these data support the inclusion of a commercial finishing wax in the treatment 
solutiorc. Average residues in/on peaches from Treatments 2 through 5 were 3.0, 1.5, 2.3, and 
4.2 ppm, respectively. Average residues in/on plums from Treatments 2 through 5 were 0.36, 
0.32, 0 . .38. 0.75 ppm, respectively. 
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